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WA SGUSE for Heroic Airmen 


For the pilot speeding through storm and 
fog, absolute control over attitude and 
heading is vital. Yet with vision obscured, 
sense-reaction to yaw and bank can become 
confused... may possibly lead to disaster. 
Hence the need for a dependable, sensi- 
tive instrument such as the “PIONEER” 
Turn and Bank Indicator. 

This fine example of advanced engineer- 
ing shows the pilot, flying on instruments, 
the slightest deviation from his planned 
heading and lateral positioning. At all times 
an important adjunct to aircraft manipu- 


“PIONEER” Aircraft Instruments are 
vital members of “The Invisible 
Crew”... precision instruments, and 
controls, which 25 Bendix plants 


THE /NV/S/BLE CREW 
- 7 4 
Precision 


lation, the “PIONEER” Turn and Bank 
Indicator is a rate instrument .. . and thus 
aids in the execution of precision, timed 
turns. Also, whether visibility is zero or 
unlimited, its combination of the two instru- 
ments in a single case facilitates coordina- 
tion of turn and bank movements. 

Along with many other “PIONEER” 
flight, navigation and engine instruments, 
the Turn and Bank Indicator... vital “sixth 
sense”’ for our fighting fliers...is being pro- 
duced in impressive quantities by the men 
and women of Pioneer. 





from coast to coast are speeding 
to our fighting crews on world 
battle fronts. 


L£gvipment by 


Bend) 


AVIATION CORPORATION 


PIONEER INSTRUMENT DIVISION 
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Mining—Number One War Industry 


The mineral products of the earth are the 
prime necessities of war...and peace 

















HE. SURFACE of the earth provided primitive 

man with the things he needed for his meager 
xistence but civilization really began when he be- 
ame curious about its interior. ‘This curiosity has 
brought us a long way. For the earth has yielded — 
out of its deep recesses — all the raw materials of 
modern industry. And today, in the grueling race 
of production, our mining industry is providing 
the raw materials upon which depends our survival. 
Our mines and quarries must supply a long list of 
materials without which a successful war cannot 
be fought. 












Take steel, for example. War without steel is 
inconceivable. Steel starts with iron ore, limestone 
and coke. ‘These are products of mines and quarries. 
It takes power and heat to get these materials out 
of the ground, to refine them and to transport them 
to the point where processing begins. All the sub- 
sequent operations culminating in the steel ingot, 

m shape or plate, and in moving the final product to 
the point of use require power and heat. 


The major source of this power and heat is coal. 


Production of a ton of steel, it has been stated, 
requires two tons of coal. Smelting of the pig iron 
alone, 60,000,000 tons in 1942, required the coking 
of some 75,000,000 tons of coal. Pig output is ex- 
pected to rise to 68,000,000-70,000,000 tons in 
1943, carrying coal consumption up to 85,000,000 
tons. At the same time, output of steel ingots is 
expected to rise from 87,000,000 to 97,000,000 tons. 
Think what this means in terms of power and heat. 


Another vital metal is copper. Modern armies 
need copper. This point is dramatically illustrated 
ina recent memorandum by Robert P. Patterson, 
Under Secretary of War, in announcing the re- 
lease of 4,000 men from military service to return 
to the mines and increase copper production. “In 
asingle minute of combat”, Mr. Patterson declared, 
"flight of 50 fighter planes shoots away 7 tons 
of copper. A 37-mm. anti-aircraft gun uses up a 
ton of copper every twenty minutes it is in opera- 
tion. Six hundred pounds of copper go into every 








medium tank, and a ton into the engines and air- 
frame of a Flying Fortress. ‘he Signal Corps alone 
needs 5,000 tons of copper every month for radio 
and telegraphic and telephonic equipment. An army 
without copper would be an army without speed, 
maneuverability or firepower. It would not last a 
day in battle”. 

Seven tons of copper for one minute of com- 
bat by 50 fighter planes means from 200 to 700 
tons of ore, depending upon its grade. Small 
wonder that the War Department was willing to 
release drafted miners from military duties to pro- 
duce more copper. 


But other metals are equally important in war: 
tungsten, nickel, manganese, chromium, vanadium 
and molybdenum for alloy steels; zinc for brass and 
die castings; tin for bronze and bearings; aluminum 
and magnesium for aircraft; lead and mercury for 
ammunition; silver for electrical equipment, bear- 
ings and solder, and so on. Even relatively insignifi- 
cant non-metallics, like mica and diamonds, sud- 
denly assume critical importance. 


And let us not lose sight of the fact that with- 
out adequate energy, i.e., heat and power, produc- 
tion, processing, transportation and the relative 
comforts to which we have become accustomed 
would be impossible under war conditions. Coal 
is the major source of energy in the United States. 
It supplies more than half the total in normal years. 


The railroads of the country alone used 110,000,- 
000 tons in 1942 to move freight and passengers 
and service their facilities. Utilities consumed over 
68,000,000 tons in the production of electric power. 
Over 135,000,000 tons of coal were consumed last 
year in maintaining the level of heating comfort nec- 
essary for the maintenance of efficiency and morale. 
The consumption, this year, will be even greater. 

In short, the mineral products of the earth are 
the prime necessities of war. 


The nations that control the world’s mineral re- 
sources and make the most efficient use of them 
will win the victory. 





Before the war, the British Empire and the 
United States together controlled probably 75 per 
cent of the world’s mineral production. ‘Vhis would 
have been a most potent weapon in the United 
Nations’ arsenal if the whole strategy of Axis ex- 
pansion had not been influenced by mineral ob- 
jectives. Addressing the American Zinc Institute on 
the subject last April, E. W. Pehrson, of the U. S. 
Bureau of Mines, estimated that the Axis had im- 
proved its position in world mineral resources in 
the following percentages: iron ore, from 6 to 46; 
steel production capacity, 20 to 34; petroleum, | to 
7; coal, 27 to 53; copper, 5 
to 10; lead, 7 to 22; zinc, 





before-the-war figure. Molybdenum, of whic!) the 
United States has the largest single Mine in the 
world, is being made available in record quantity, 
Zinc, lead and mercury are surpassing expect:itions 
in meeting wartime demands, and tungsten, chiro. 
mium, manganese, antimony and iron and stccl are 
being turned out in record-breaking quantitics, 


Bituminous coal production in 1942 was 58\, 
000,000 tons, the greatest in history, valued at more 
than $1,300,000,000 at the mine. Some 430,000 or 
more men were employed in 1942 and received at 
least $750,000,000 in wages. Bituminous produc. 

tion in 1939 was 394,855. 
000 tons, while the out. 





16 to 27; tin, 1 to 72; 
manganese, 2 to 30; 
chrome, 3 to 30; tungsten, 
6 to 60. In the light 
metals, areas now Axis- 
controlled produced in 
1940 54 per cent of the 
world’s aluminum, 49 per 
cent of the bauxite (the 
principal source of alumi- 
num) and two-thirds of 
the magnesium. 





Despite these gains, the 


This is the eighth of a series of editor- 
ials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers, and 
in daily newspapers in New York, Chi- was 
cago and Washington, D. C. They are 
dedicated to the purpose of telling the 
part that each industry is playing in the 
war effort and of informing the public 
on the magnificent war-production ac- 
complishments of America’s industries. 


put for 1943 is forecast at 
approximately 600,(00, 
000 tons — another new 
United States record. The 
1942 anthracite output 
59,961,000 ee 
valued at over $270,000; 
000 at the mine. ae in- 
dustry employed some 
85,000 men and | out 
at least $180,000,000 in 
wages. ‘The 1939 produc- 
tion of anthracite was 








industrial war power of 

the United Nations still 

can outweigh that of the Axis by a considerable 
margin. It already has begun to surpass it. ‘The 
problem is to convert quickly our potential mineral 
resources into implements of war. In this conver- 
sion, a heavy burden of responsibility has been 
placed on the mining industry of the United States 
as the largest producer of many metals, minerals 
and fuels. In fact, the United States mining indus- 
try began to go on a war basis a year before Pearl 
Harbor. The curves of demand for domestic copper, 
lead, zinc and other metals began to rise sharply 
in 1940, and were paralleled by a rising coal pro- 
duction. 


How well the job has been done cannot be re- 
vealed in accurate figures in many cases because of 
censorship. In metals, however, some idea of pro- 
duction gains can be indicated in comparative 
terms. United States copper production, for ex- 
ample, is breaking all previous records. Aluminum 
capacity will be more than seven times its annual 
peace-time average. Magnesium plants now build- 
ing will have a capacity 100 times the largest yearly 





51,487,000 tons, and the 
forecast for 1943 is 
65,000,000 tons or more. 


Marshalling the Western Hemisphere’s mineral 
resources, the United Nations have been the bene- 
ficiaries of the diversified resources of two continents 
— in particular of Canada’s nickel and coal, Mexico's 
lead and antimony, Chile’s copper, Bolivia's tin, 
Peru’s vanadium, Brazil’s iron, and Venezuela’ 
petroleum. With other United Nations contributing 
their share of metals and fuel, the grand total is an 
impressive array of potential munitions and matériel 
to lend assurance of certain victory over the Axis. 
Sheer weight of metal, properly used, will win the 
war, and our mineral industry will have played an 
indispensable and essential part in the inevitable 
outcome. 


President, McGraw-Hill Publishing Compa:\y, Inc. 
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EDITORIAL 
















Wheels for a 


|‘ 1943 the aviation manufacturing industry is called 
upon to double 1942 plane production in units and 
increase total poundage fourfold. Although this will 
not be easy, it should be well within the realm of possi- 
bility for an industry which has been doubling and 
redoubling its output steadily for the last three years— 
inspite of handicaps on every side. Some of these deter- 
rents have been the result of unforeseen war emergen- 
cies which should have been foreseen. Some may be 
traced back to old weaknesses in strategy and planning. 
And many of the subsequent attempts to find solutions 
have been negative rather than positive in their 
approach. 

Probably the greatest single threat to the aviation 
production program for 1943 is the critical shortage of 
transportation and of housing with which we are now 
faced in defense areas. These two problems must be 
considered together because of their joint effect on the 
manpower situation, which will be one of the major 
headaches of 1943. We have built most of the factory 
facilities for the present program. 

Tooling of this floor space is progressing rapidly and 
in most eases has been completed. The next important 
step is to make greater use of these facilities by increas- 
ing personnel to the fullest extent. In order to accom- 
plish the production objectives set for this year, we will 
have to reeruit almost as many more workers as we had 
in the industry at the end of 1942. 


HE VAST NEW ARMy of workers that must be raised 
Boa year must also include replacements for mili- 
tary separations and for workers lost to other industries 
because of slack periods while waiting for materials and 
supplies. In order to do this it will be necessary to draw 
heavily on all available sources of over-age and handi- 
capped workers, and a very substantial number of the 
new workers must, and will, be women. 

There are many localities where the available person- 
nel will be insufficient to meet the demand, hence we 
have to prepare ourselves to face the problems of migra- 
tion of labor. When migratory labor includes women, 
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the housing problem becomes much more acute because 
the erstwhile distaff side requires more elaborate living 
quarters. Already there are plants in which full pro- 
duction cannot be achieved because of housing short- 
ages. When housing facilities are overtaxed, the prob- 
lem becomes one of transportation between the plant 
and the nearest uncrowded community. 


PPROXIMATELY 80 PERCENT of the aircraft workers are 
A now using private automobiles for commutation to 
plants. Last year’s drives to increase passenger car 
loadings have been so successful generally that there is ° 
not much passenger car capacity remaining to be tapped. 
Public transportation facilities have been dangerously 
overtaxed by the recent ban on non-essential driving in 
the East. These facilities elsewhere are seriously over- 
loaded. And most aviation plants, particularly those 
dispersed in the wide-open spaces, are so located as to 
depend almost entirely on transportation by private 
automobile. Some means must be found to enable the 
new hundreds of thousands to reach their work. 

Manufacturers who have not yet done so, should 
re-examine their housing and transportation require- 
ments in the light of their expanded production assign- 
ments for 1943 and take whatever steps are within their 
power to increase housing and transportation capacity. 

But the greatest responsibility lies with the several 
government agencies concerned with these problems. 
‘Unless emphasis is shifted from the negative policies of 
curtailment to the positive procedure of acceleration of 
all the programs necessary to the expansion of essential 
transportation and housing, our industrial machine will, 
this year, bear the brunt of our losses of tankers, mer- 
chant shipping, and rubber in early reverses in the 
Atlantic and Pacific. 
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AVIATION'S 
WAR COMMUNIQUE 
NO. 14 











America at War 


The Commander-in-Chief tells the world how America has given the 
United Nations full air superiority. New Aircraft Production 
Board set up to control and coordinate production. Latest reports 
on performance of our aircraft on the world's fighting fronts. 


HIS FOURTEENTH COMMUNIQUE finds your Com- 

mander-in-Chief himself reporting the greatest 
aviation news in history. 

In his annual message to Congress on the state of 
the Union, the President said that the United States, 
the British, and the Russians will hit the enemy heav- 
ily and relentlessly from the air. Day after day, he 
said, we shall heap tons upon tons of explosives on 
their war factories, utilities, and seaports. 

Japanese strength in ships and planes is going 
down and down, he stated, and American strength 
in ships and planes is going up and up. That will 
become evident to the Japanese people themselves 
when we strike at their own home islands and bomb 
them constantly from the air. 

In support of his words, the President revealed that 
even today we are flying as much lend-lease material 
into China as ever traversed the Burma Road, some- 
times flying on instruments over 17,000-ft. mountains. 

These Victory-auguring promises delivered by the 
head of this country, with its unmeasured war re- 
sources, stirred deep misgivings in the hearts of enemy 
rulers, lest their people begin to realize the true forces 
that are being brought against them. The Germans 
made a frantic attempt to jam all the United Nations 
radio stations which beamed the President’s speech 
in every direction, in every language. 

Mr. Roosevelt said that few Americans realize the 
amazing growth of our air strength, though he said 
he felt sure the enemy does. Day in and day out our 
air forces are bombing the enemy and meeting him in 
combat on many different fronts all over the world. 

And for those who question the quality of Ameri- 
can warplanes and the ability of our fliers, the Presi- 
dent pointed to the fact that in Africa we are cur- 
rently shooting down two enemy planes to every one 
we lose, and in the Pacific and Southwest we are 
knocking them down four to one. 

He referred to the enormity of Hitler’s and Mus- 
solini’s miscalculations in assuming they would always 
have the air superiority they enjoyed when they 
bombed Warsaw, Rotterdam, London and Coventry. 
That superiority is gone forever, he said. 

Our 1942 airplane and tank production fell short 
cnly a bit numerically, and Mr. Roosevelt emphasized 
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that last word. We have every reason to acclaini our 
incredible production in 1942. We turned oui just 
short of 50,000 military planes—more than the air. 
plane production of Germany, Italy, and Japan put 
together. In December, we produced 5,500 military 
planes, he said, and the rate is rapidly rising. As 
each month passes, the averages of our types of planes 
weigh more, take more manhours to make, and have 
vastly more striking power. 

Meanwhile, reorganization of the War Production 
Board’s authority over aircraft production, begun 
several weeks ago, is nearly completed at this writing. 
As front line experience demonstrated that aviation 
ranks alongside of ships as a major weapon, the 
administration determined to clear all channels for 
airplane production. This determination resulted in 
the appointment of Charles E. Wilson to head a new 
‘Little WPB’’ for airplanes, titled officially the Air 
eraft Production Board. Certain of the personnel 
still remained to be appointed, but the main frame. 
work of the organization is revealed in the chart 
accompanying this article. 

Actually, Mr. Wilson did not wait for completion 
of his set-up before going to work. For weeks he has 
been smoothing the flow of materials to the airplane 
manufacturers, some of whom had been slowed as 
much as 25 percent because their supplies did not 
come in. It was mainly the materials delay, months 

(Turn to page 400) 


The Aircraft Production Board was set up recently by 

administrative order. The board, in turn, has established the 

Aircraft Resources Contrel Office to act as its executive 

agency on matters pertaining to materials, tools, manpower. 

ARCO also serves as coordinating agency for Materiel Command of 
Army Air Forces, Navy Bureau of Aeronautics, and WPB on sched: 
ules of aircraft, engines and propellers, and on matters involving 
materials conservation and statistics. The Air Force Materie! Com- 
mand is under Maj. Gen. Oliver P. Echols, with headquarters a 
Wright Field, called the Materiel Center. Procurement of aircraft is 
under Procurement Division, commanded by Maj. Gen. K. B. Wolfe. 
Production Division has three sections: Production Engineering, 
Production Requirements, and Production Control. Chart shows how 
Serviges tie in with the board, with Gen. Meyers and Adm. Pace, of 
Army and Navy, in ARCO with T. P. Wright, its director; and 
(lower left) how Aircraft Scheduling Unit hooks directly to main 
stem from the board. Under this new setup, manufacturers will com 
tact Scheduling Unit as heretofore. Information circulars wi!! come 


from ARCO, instead of from old Aircraft Division of WPB. 
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Lt. Gen. Henry H. Arnold 
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Lt. Gen. Delos C. Emmons 


The American Doetrine 


Part I 


By NATHANIEL F. SILSBEE 
Major, Air Corps 


Our country has developed its own theories of war in the air. They 
have stood the test of battle, have revolutionized even the most 
modern concepts of waging war. This series of two articles describes 
this doctrine, tells when and where it was conceived, and credits 


the men responsible for it. 





HEN Capt. Eddie Rickenbacker 

returned from an official inspection 
trip to England made at the request of 
Gen. Arnold he reported to the Secretary 
of War that “American conceptions of 
Army aireraft and their tactical em- 
ployment are proving sound in combat 
and that the British look upon the prac- 
tical application of our air war theories 
with increasing approval.” 

What are these American “air war 
theories?” When and where were they 
conceived? Who are some of the men 
responsible for their development? 

Although the aviation contribution 
of this country in World War I was 
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more considerable than is commonly 
supposed, it is safe to say that the 
real beginning of American air power, 
as far as the Army is concerned, may 
be dated from March 1, 1935. On that 
date the GHQ Air Force was estab- 
lished, embracing all tactical Air Corps 
units within the United States. The 
Army Chief of Staff, Gen. Douglas Mac- 
Arthur, secured a temporary brigadier 
generaley for Col. Frank M. Andrews, 
of the Air Corps, and directed that he 
select a staff, proceed to Langley Field, 
establish his headquarters for the Gen- 
eral Headquarters Air Force, and see 
what he could do on a year’s trial. 


Of Air Power 


Gen. Andrews selected for his chief 
of staff Col. Hugh Knerr, stationed at 
Patterson Field, and who from 1926 
to 1930 was commander of the 2nd 
Bombardment Group, Langley Field. 
He was succeeded in 1938 by Brig. Gen. 
George H. Brett. 

Gen. Andrews’ air command cor- 
sisted of four Bombardment groups, 
three pursuit (now called Fighter) 
groups, and two attack (now Light 
Bombardment) groups organized into 
three Wings. The First Wing had 
its headquarters at March Field, and 
its initial commander was Brig. Gen. 
(now Lieut. Gen.) H. H. Arnold. 
Some of its elements went back to the 
victorious climax of the World War | 
at St. Mihiel and Meuse-Argonne. Gen. 
Arnold is now commanding general, 
Army Air Forces, which passed the 
million mark in November and is now 
well on the way to more than double 
that figure—the most powerful alt 
foree the world has ever seen. 

The First Wing was later col 
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Lt. Gen. Frank M. Andrews 


nded by Brig. Gen. Delos C. Emmons, 
in 1939 succeeded Gen. Andrews 
commander of the GHQ Air Force 
i who became the commanding gen- 
| of the Air Foree Combat Com- 
d in 1941 (which succeeded the 







10 Po MQ AF). The first air officer to at- Barksdale, as 5 | 
n the rank of lieutenant general, Langley. : 
is now commander of the Army De- Main purpose of the GHQ Air ; 


tment, air and ground forces, 
waiian theater. 

The Second Wing had its _head- 
arters at Langley Field where, under 
very shadow of the GHQ_head- 
prters, it built up an amazing his- 
v of achievement through practical 
perimentation—a veritable proving 
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Col. Hugh J. Knerr 


ground for new ideas, particularly as 
regards long range bombardment. 
The Third Wing, stationed at Barks- 
dale Field, comprised attack and pur- 
suit groups (no bombardment). Attack 
and Fighter aviation was developed at 
Bombardment was at 


Force was to coordinate the various 
systems of air training so as to produce 
uniformity and the ability to operate 
together as a team. Another accom- 
plishment.was the later development of 
the combat crew as a fighting team 
which could fly, bomb, and shoot. In 
practice, the same officers and men 


Lt. Gen. Joseph T. McNarney 
U. 8. Signal Corps Photo 








Maj. Gen. Follett Bradley 


Lt. Gen. George Kenney 
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Fig. 1. Strictly an Air Forces project, revo- 
lutionary giant B-19 is forerunner of super 
bombers to come—one more step in unceas- 
ing development of long range bombers 
predicated on American theory that such 
planes form keystone of air power. 
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were assigned to the same airplay 
and each team, through constant ¢ 
operation, was able to attain a bjs 
degree of proficiency. 


A Noteworthy Success 


Under Gen. Andrews’ leadership, 
the brief period of four years, the GH 
Air Force achieved recognition as 
vital element in our national defen 
set-up. Highly mobile and powerful, 
repeatedly proved its ability, in st 
tegic tests and maneuvers, to be movd 
quickly from one part of the cout 
to another, to rendezvous hundreds 
miles out to sea in all sorts of weath 
to break up “enemy” sea borne 4 
tacks, ete. A foundation for Americ 
Air Power had been laid at last. 

The GHQ Air Force, as we hay 
seen, became the Air Force Combi 
Command in June, 1941. And in Maré 
1942, as a result of the reorganizati 
and streamlining of the entire Arny, 
was integrated (with the Air Corn 
which trained the personnel and pr 





Fig. 2. Dynamic ideas of Army Air Forces 
have found greatest measure of fruition in 
electrifying successes of Consolidated B-24 
Liberator (above) and Boeing B-17 Flying 


Fortress (right). With entire pattern of 
American entry into world conflict fully and 
precisely anticipated by GHQ, these heavy A 


bombers were developed as solution to initial 
threat, for task of rolling attackers back on 
defensive, and finally to crush enemy at his 
positions of maximum advantagé. Various 
stages of these concepts in practice are seen : ; 
in Pacific, where attacking Japanese were oS . YY oe H o> 
finally stemmed and are now being rolled — : 2 “ 


back, and in Africo-European theatre where 

Germans are already staggering under crush- 

ing Allied aerial offensives paced by 

Fortresses and Liberators. 
” 
> 
as 
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ed the equipment) in the Army Air 
rees, one of the three grand divisions 
the Army, co-equal with the Army 
und Forees and the Services of 
ply. 
The first four Air Forces cover the 
hits of the continental United States; 
ers provide for the defense of such 
al areas as the Canal Zone, Alaska, 
i Hawaii; and still others are over- 
s, operating from bases in England, 
ica, the Middle East, India, China, 
w Guinea, the Solomons, Australia, 
d elsewhere, smashing the enemy 
ere it hurts most. A visit to the Air 
nierence Room for the daily report 
the Chief of the Air Staff brought 
the Air Intelligence officers who 
er each of these areas, illustrated by 
ge wall maps showing complete de- 
s, is convineing testimony that the 
uy Air Forces are pushing ahead 
ir offensive operations with all pos- 
le speed. They are fighting on more 
its than any other organized mili- 
v foree in the world. 





Brig. Gen. Willis H. Hale 
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All this is a far ery from 1935. Those 
were lean days for the Air Forces. Then, 
the United States ranked fifth in air- 
plane strength among the seven great 
powers. The order, as it stood on Jan. 
1, 1935, is of interest: France, Russia, 
British Empire, Italy, United States, 
Japan, Germany. There were already 
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indications that 1935 was to bring out 
some tremendous surprises in world 
aviation. Six of the seven powers were 
making rapid strides in an international 
race for supremacy in both commercial 
and military aviation. Germany and 
Russia emerged as serious contenders 
(Turn to page 405) 


























Fig. 3. So-called "medium" bombers fig- 
ure very largely in American concept of 
long-range air warfare. Having range and 
striking power comparable ® most nations’ 
heavy bombers, these high-speed, versatile 
craft perform great variety of missions. 
Especially adapted to capitalizing on element 
of surprise, they are noted for dealing heavy 
blows to an enemy caught unawares, for 
smashing of lines of supply, and for follow-up 
raids calling for continuous day and night 
attack. North American B-25 Mitchell (left) 
and Martin B-26 Marauder (above) are rep- 
resentative of this class of bomber. 





Finaneial Outlook 
For the Aviation Industry 


jlo AVIATION INDUSTRY is well on 
its way toward making 143 a very 
eventful year. 

Aireraft production will be one of 
the key factors in assuring victory for 
our arms—possibly this year—almost 
certainly during 1944. Accomplish- 
ments of the aircraft builders have been 
so heralded at every turn that the 
citing of percentage increases in terms 
of production, plant space, workers, 
and in other forms, has lost something 
of its former impressiveness. 

It is well, however, to maintain a 
proper perspective of the industry’s 
growth. This can best be done by ex- 
amining the dollar value of output in 
airframes, engines, and propellers for 
the last seven years, as presented in 
the following tabulation: 


Goal for 1943 is double the number 
of planes of 1942, and expectations 
are that a production value of $10,- 
000,000,000 will be attained. This, of 
course, if all necessary material and 
parts are obtained and if no labor 
shortages interfere. 

In the face of the industry’s as- 
tounding production performance, con- 
siderable amazement prevails as to the 
sorry behavior of aircraft equities. A 
few representative examples will illus- 
trate the fluctuating fortunes of the 
industry as expressed by the market. 

Table I shows how poorly aircraft 
stocks have fared since Sept. 1, 1939, 
the date of the outbreak of war, and 
up to the close of 1942. 

For example, all four issues sampled 
made their highs in April or May of 
1940 and established their lows in May 
or June of 1942. The year-end of 
1942 saw prices very close to these lows. 
All issues were cut in price by at least 
one half of their high marks. 

This action has been a distinct sur- 
prise to those speculators, investors, 
and observers who remember the mar- 
ket action of the war babies during the 
days of World War I when, for ex- 
ample, Bethlehem Steel skyrocketed to 
$700 from $50 per share. 

Market experiences at the time of 
World War I and actual current pro- 
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duction records of the aircraft indus- 
try itself present a strange anomaly to 
the recent disfavor which has been the 
lot of aircraft equities. 

The simple and convincing explana- 
tion lies in the fact that there has been 
no profiteering in aircraft manufacture 
or in the production of any instruments 
of war. At least, not for long. If 
anything, the aircraft builders have 
leaned over backwards in keeping their 
profits on war contracts at low levels 
and have been more concerned with 
turning out planes. 

Full impact of taxes has had its effect 
in reducing aireraft profits to low 
levels. Further, the continuing process 
of contract renegotiation has served to 
confine gains within bounds. 

All this has been fully discounted 
and of late there have been increasing 
indications of strengthening market 
values for aircraft issues. Consider- 
able substance for this action is found 
in underlying factors. 

Clearer understanding of tax liabili- 
ties has invariably caused upward revi- 
sions of previously estimated earnings 
which will undoubtedly be borne out 
by the actual reports upon their re- 
lease. 

The tax bogey was laid to rest with 
the passage of the 1942 revenue act. 
Somehow, it turned out to be less severe 
than was originally supposed. It is 
true that new and onerous tax demands 
will be made as a result of the fiscal 
requirements of the current budget. The 
aircraft industry will carry its share, 





TABLE I—MARKET RANGE OF 
SELECTED AIRCRAFT STOCKS 


High 
Douglas Aircraft... 95 May, 1940 
Lockheed Aircraft.. 42 Apr., 1940 
Glenn L. Martin... 48 Apr., 1940 17 May, 1942 
United Aircraft.... 53 Apr., 1940 24 June, 1942 


Nore: All prices adjusted to nearest dollar unit. 


Low 


51 May, 1942 
15 May, 1942 





TABLE II 
BARRON'S STOCK AVERAGES 
Air 50 
Transport Stocks 


28.69 69 
29.19 69 
*29.91 68 
28.19 67 


19.56 64 


29.91 69 
13.44 60 


Aircraft 
27.80 
27.38 
27.62 
27.88 
34.28 


34.38 
25.70 


Jan. 8, 1943 

Dec. 31, 1942 
Dec. 24, 1942 
Dec. 17, 1942 
Jan. 9, 1942 

1942 High 

1942 Low 

* New high for 1942. 


but it is an established fact that | 
market never discounts the s:me pos 
bility twice. It only need be ree] 
that it was the constant fear of “ery, 
ing” taxes that kept pushing: aire, 
values to lower levels during the great 
part of 1942. 

Regardless of how huge the new; 
measure may be, it is unlikely that 
will be enacted in such form as to 
pletely confiscate aircraft earning 
Moreover, the processes of enacting 
tax bill are long and intricate. Fiz 
the House Ways and Means Comnitt 
will conduct involved hearings 4 
come up with its ideas for a tax la 
Then the Senate Finance Committ 
will toy with the bill for awhile, goi 
through the same time-consuming p 
cedures. And after that the Seng 
and House, respectively, will be ask 
to accept a much-compromised measu 

Unless Congress changes its pa 
habits, it will be many months bef 
the 1943 tax law may be placed on t 
statute books. Until that time, it 
be highly academic and meaningless 
attempt to evaluate the full extent 
the forthcoming tax bill on the airera 
industry. 

For practical purposes, certainly 
a market factor, the tax equation 
known and fully discounted. 

The process of contract renegoti 
tions, in many instances, is approachi 
completion and making possible ¢ 
mates of earnings. While these p 
jections are necessarily tentative 4 
somewhat premature for 1943, there 
a tendency for the optimistic side 
be favored. 

Actual operation of the contract 4 
negotiation law has been very enco 
aging, on the whole, to the airer 
builders. This was a very much m 
understood measure which at one ti 
was highly suspect. 

It may be recalled that back in Ap 
1942, the President signed Public 
528, known as the Sixth Supplemen 
National Defense Appropriation 4 
1942. Among other things, it ma 
provision for the principal mumitio 
procurement agencies to insert, in 4 
contract for more than $100,(00, a pl 
viso that the contract price ould | 
renegotiated at a time when pro 
could be determined with more reas 
able accuracy. 

(Turn to page 422) 
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accuracy every foot of the way! 


The incredibly sensitive diaphragm of this new- 
est Kollsman Sensitive Altimeter expands less than 
15 '64 of an inch between sea level and a nine- 


mile ceiling! 


Yet this tiny movement—an average of only 
-00009 of an inch for each 20-ft. calibration— 
sends the large pointer around the dial 50 times 


bol amo Ml (oh i-1ae] Migeh 2-1 Me} Muilold- Mitte MCP AR I-18 


At lower altitudes, control of expansion is a 
relativély simple matter. But as the troposphere 
and stratosphere are reached, each 1,000 feet 
of climb multiplies rapidly the problem of pre- 
cise barometric measurement and temperature 


compensation. 


Such an instrument is the highest expression 
of Kollsman precision work and forward-looking 
policy to keep abreast of the finest military air- 
craft today ... to build for the future when 
passengers, mail and cargo will be carried 
50,000 feet in the sky. 
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Transportation In the 
Postwar Period 


By A. N. KEMP 


President, American Airlines, Inc. 


Much of our country's influence at the peace conference will depend 
on the strength of our air transport system. And in the final analysis, 
the size and scope of that system will be determined by the people. 





RANSPORTATION in the postwar 

period is a subject which is vital 
to all of us—to our industrial, eco- 
nomical, and cultural lives. Perhaps, 
most of all, the development of our 
airlines will be vital to the role our 
nation is to play among nations when 
the time comes for us to sit around the 
peace table with our victorious allies. 

Change is a certainty. For change, 
despite the fact that it has often taxed 
man’s credulity and often been retarded, 
has never been stopped. Today’s 
changes, hastened by a war, are in high 
gear. 
for the benefit of perspective. To 
avoid mistakes of commission or of 
omission, we must approach our near- 
future transportation problems in the 
light of history. A dependable evalua- 
tion of technological advancements must 
include an understanding of human 
nature. Man has two aspects, his 
measurable physical and his immeasur- 
able metaphysical. It is the latter 
that survives all physical changes. 

All that has been learned of our 
physieal world and of the forces of 
nature has been acquired despite tradi- 
tion and habit and despite the testi- 
mony of man’s senses. Man once 
thought the world flat because that is 
the way he saw it- He thought the 
sun moved around the earth, and that 
the earth was stationary instead of 
moving much faster than sound—be- 
cause that was the way he saw it. Man 
thought his means of access to his 
fellows was only by land or sea—be- 
cause that was the way he saw it. But 
what changes have been brought about 
from time to time in our world econ- 
omy through the discovery of the facts 
about these matters! 

Because air is invisible, it is difficult 
for man to “see” it. Yet, it is the use 
of air as a realm for transportation, 
more than any other physical factor, 
which makes this a global war. By 
transportation we mean the movement 
through the air of any or all things, 
whether combat personnel, mobile guns, 
messages, or cargoes. The trenches of 
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Therefore the need is greater’ 


World War I could have all been dug 
in the single state of California. But 
World War II is everywhere, actually 
or potentially, for the basic and ele- 
mentary reason that air is everywhere. 

Perhaps the best illustration of our 
concept of today’s changed air-world 
is the accompanying “air map” which 
has already aroused considerable com- 
ment. It is a polar projection map 
which omits all demarcation of the 
earth’s land and water divisional lines, 
showing nothing but the names of 
places in their proper locations. Gone 
are the boundaries between our own 
states, gone the map-lines that separate 
our continental nation from the At- 
lantie and the Pacific and from Canada 
and Mexico. Gone are those great 
barriers along our coasts—the oceans. 
These surface omissions provide the 
dominant factor to weigh in any post- 
war transportation planning, because 
the proximity of places, and their ef- 
fective relationships, are completely 
changed by the airplane. 


JT ‘S SAID man has been upon earth 

two million years. Always it has been 
necessary for him to combat the ele- 
ments of nature. We can visualize the 
needs of primitive man as being pri- 
marily food, shelter, and protection of 
his body. Then came the knowledge 
that he could not remain rooted in one 
spot, as does a tree, and hear fruit. 
For immobility spells death to the 
human being. All through the years of 
man’s existence upon earth there has 
been a compulsion to travel. Adversity 
as well as opportunity spurred man 
to seek and obtain those things nee- 
essary for his survival and growth. 
Transportation, therefore, is a very old 
problem. As man developed and his 
needs became more diversified and com- 
plex, he became increasingly dependent 
upon better methods of transportation. 
At various stages down through the 
centuries, the mind of man has been 
challenged by new discoveries and in- 
ventions that change the meaning of 
time and reduce the obstacles of space. 


This process has been termed tiie age. 
old search for the longer hour and , 
shorter mile. 

In the path of irrevocable change, 
man cannot remain neutral.  Lyery 
epochal period of improved tran sporty. 
tion has affected all men, bot!: those 
who adopted and used the new and 
those who rebelled and clung to the 
past. For the former it was a new 
dawn; for the latter, the beginning of 
the end. Our contemporary, postwar 
problem, serious as it is, is «another 
chapter in the serial of the centuries 

History will repeat. Most will go 
forward with it; some will go dow 
under it. In those respects, our age 
and our generation are no different 
from any of the countless ones in the 
world’s past. And today we in Awer- 
ica are faced with perhaps the great. 
est of all epochal _ transportation 
changes. 


\ ’ 7itH this viewpoint in mind, the 
editor of AVIATION made a Gargan- 


tuan request. That is because methods of 
transportation per se are not ends unto 
themselves; they are “the means toward 
many ends’. Time and distance al- 
ways have imposed obstacles upon 
“the productivity of our resourees” 
and upon all economic and _ cultural 
advancement. As each new method of 
transportation has made possible more 
than its predecessor, it also increased 
the volume of traffic. It opened new 
horizons and created new problems. 
That, we believe, is what the National 
Resources Planning Board had in mind 
when it reported. to the President that 
“No ‘final’ solution will ever be 
achieved.” 

That still would be true even if we 
did not have aviation today. But with 
today’s and tomorrow’s ships-o!-the ait 
as a new, third-dimensional factor, we 
believe the whole subject of tra: sporta- 
tion is in for the greatest ch:nge, in 
the shortest span of time, in _ ll his 
tory. Therefore I shall not at!»mpt to 
discuss individually all forms «° trans- 
portation in our postwar per d—al, 
rail, motor, water, or pipe lin’. Suf- 
fice it to say that the inhabi ants o! 
this earth have spent countless «nturies 
endeavoring to improve old, an: invent 
new, methods of surface transp: vtation. 
Consequently, the public has more U- 

(Turn to page 417) 
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Some Air Transport Statistics 
Of Particular Interest 





DOMESTIC a 
RATIO OF REVENUE TO OPERATING EXPENSES Source: Carriers Annus: Revor 


AFTER RESERVES FOR FEDERAL TAXES 
FISCAL YEARS 





115 
110 
To Investors 105 
100 
95 


90 


7935 











To the Construction Industry 


TENTATIVE CLASSIFICATION OF AIRPORTS 
SOURCE: AIRPORT DIVISION - CIVIL AERONAUTICS ADMINISTRATION 








AS OF 
July 1, 1941 Jan. |, 1942 





Se-- SE 


SMALL PRIVATE OWNER TYPE AIRCRAFT. 
2 
ADEQUATE FOR AIRCRAFT UP TO 4000” GROSS WEIGHT 


FOR SMALL COMMUNITIES AND SECONDARY AIRPORTS 
LANDING STRIPS 1800" TO 2500' LENGTH. 


1,567 1,523 











ke — —§ ae 


LARGER SIZE PRIVATE OWNER TYPE AIRCRAFT 
AND SMALL SIZE TRANSPORT AIRCRAFT. 


PLACE 
ADEQUATE FOR AIRCRAFT FROM 4000* TO 
15.000* GROSS WEIGHT. 
COMMUNITIES OF 5000 TO 25000 POPULATION. 
LANDING STRIPS 2500' TO 3500’ LENGTH 











PRESENT DAY TRANSPORT AIRCRAFT. 
UP TO 30 PLACE 

ADEQUATE FOR AIRCRAFT FROM 10.000 * TO 

50,000 * GROSS WEIGHT. 


CITIES OF 25.000.TO 250000 POPULATION 
ON AIRWAYS SYSTEM. 


LANDING STRIPS 3500’ TO 4500’ LENGTH 











LARGEST AIRCRAFT NOW IN USE AND THOSE 
PLANNED FOR IMMEDIATE FUTURE 

SO PLACE AND LARGER 
ADEQUATE FOR AIRCRAFT OF GROSS WEIGHTS 
OF 50.000* AND OVER 
MAJOR METROPOLITAN CENTERS AND 
AIRWAY TERMINALS 


LANDING STRIPS 4500' LENGTHS AND OVER 


PLANE MILES PER GALLON OF GAS 





Total ad a je” 
2277 2,483 oF a STCCS CSS Se SCS ST OSS TT = 


























Airport Se: on - OH? 
on 





This presentation adopted from charts in Air Transportation Assoctation’s booklet, “Little Known Facts”. Copies on request to AVIATION. 


120 AVIATION, February, 19 








the Transportation Industry To the Lighting and Electrical Industry 
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U.S. DOMESTIC AIRWAY SYSTEM, 
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HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AVIATION INDUSTRY 


1. By building parts to manu- 
facturers’ specifications. 


2. By designing parts for all types 
of planes. 


3. By re-engineering parts for 
mass production. 


4. By extending our research 
facilities to aid the solution of any 
design or construction problem. 
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All Points Timken Bearing Equipped 


Even before the barnstorming era of aviation Timken Roller Bearings were 
extensively used in plane landing and tail wheels. Today practically all 
planes from flivvers to the mightiest bombers are equipped with Timken 
Bearings in landing and tail wheels and tail wheel swivels—not to mention 


numerous other applications: 


The inherent ability of the tapered roller bearing to carry thrust and radial 
loads in any combination with the minimum of maintenance attention and 
without adding unnecessary weight or bulk has always been recognized. 


Maximum capacity in the minimum of space 
has been the forte of the Timken Bearing wher- 
ever wheels and shafts turn in whatever indus- 
try. In the aviation industry this outstanding 
characteristic of the Timken Bearing has per- 
haps more significance, greater importance than 
in any other. Make sure the wheels you build 
or buy are Timken Bearing Equipped. The 
Timken Roller Bearing Company, Canton, Ohio. 


“All There Is TIMKEN In Bearings” 


Orr 


TAPERED ROLLER BEARINGS 


COPYRIGHT 1943, SY THE TIMKEN ROLLER BEARING COMPANY 
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MANUFACTURING SECTION 


More Wings 
For Airacobras 


..- By Conveyor Production 


By CARL F. LOZON 
Assistant Works Manager, Bell Aircraft Corp. 


Constant motion production lines—not mere assembly 
lines—enable unskilled women workers at Bell Aircraft 
Corp. to build complete wings in unprecedented num- 


bers. 


ONSTANT MOTION ASSEMBLY LINES 

have been used to an increasing ex- 
tent for almost two years by the na- 
tion’s aireraft industry. But, as the 
phrase implies, the work done on these 
lines for the most part consisted of 
attachment of parts and installation of 
electrical and hydraulic systems. In the 


(Red area i 
( Yellow area y) 


Fixture design and layout cut production time 


adaptation of assembly lines for the air- 
craft industry’s use, Bell Aircraft Corp. 
was a pioneer, applying constant mo- 
tion to its fuselage assembly lines in the 
spring of 1941. 

Now, another important stride has 
been taken with respect to the use of 
constant motion lines, again by Bell 


BOTTOM SKIN 


DO NOT TOUCH 


Aircraft. It is the development , 
system whereby wings for Army 4 
cobras are actually fabricated prog 
sively on a link-belt power-driven ¢ 
veyor. Bench work and machine y 
on subassemblies are accomplis 
parallel to the line and synchronize 
its forward motion. This improvey 
is not something in the blueprint stg 
It is actually operating—and very 
cessfully. 

There are absolutely no to] bo 
power lines, outlets, or conne:tions 
floor, dollies, or work stands. Reg 
tacles are provided, convenieitly , 
pended from overhead bridzing, 
which drills, rivet guns, and «ll po 
operated tools are attached at work 
height, thus eliminating much confy 
and hazard, conserving rubber 
critical materials by greatly prolong 
the life of lines and fittings. This 
reduces workers’ fatigue, resulting f 
stooping and lifting. All operations 
planned for maximum simplificat 
each one clearly explained in minu 
detail by words and pictures—right 
the line—so the greenest operator 
scarcely go wrong. 

Result: Efficient wing fabrication 
accomplished by women _ opera 
(eventually 100 percent women—ex¢ 
for a few leadmen who also may be 
placed by women). And these are 
women with a background of experie 
and extensive training; many of th 


(Red area ) 


1.DO NOT TOUCH HOLES IN MARKED AREA 


2.COUNTERSINK HOLES 


IN YELLOW AREA 3/16” 


-3.COUNTERSINK HOLES IN RED AREA 178” 


4.COUNTERSINK HOLES 


1 Typical work simplification development at Bell Aircraft. 


receiving identical operations, 


IN 


GREEN AREA S/32” 


Distinctive colors are used to distinguish areas | 
By referring to chart, operator can immediately determine correct tool and size. 
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tw short weeks ago, were seam- 
«ses, housewives, and school girls. 
shods, engineering, planning, and an 
msive industrial training program 
je this possible. 

\rangement of the wing department 
»be seen at a glance by referring to 
reverse side of the fold-in accom- 
ying this article. This department 
apies in the Bell Buffalo plant one 
wmely large bay and half of the 
went bay. Here there are power- 
sated drag chain lines extending 
ma transfer area at one side of the 
ding nearly to the opposite side. 
» mailer bay is given over to fabri- 
ion and assembly of the front and 
+ beam, the leading edge, trailing 
y, and auxiliary beam, necessarily 
mplished before those parts join 
production line. 


Minimum of Obstacles 


fe whole layout of the wing line 
so designed as to place a minimum 
obstacles on or above the floor and 
require a minimum disturbance of 
existing floor and foundation. De- 
; of the drag chain installation, 
wfer cars, and track for the fixture- 
ies are largely explained in the 
wings on page 6. Briefly, motors 
igearing for the chains are housed 
wvered pits at the power end of each 
; A smaller pit at the opposite end 
wes the sprocket for the return loop. 
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All electric and air-operated tools 

are suspended from automatic reels, 
remaining at whatever height released. 
Relieves operator of much unnecessary 
fatigue. Keeps floor, work, and plat- 
forms clear of tools and lines. 


This has been made adjustable to take 
up slack. 

Transfer areas at either end of the 
line necessitate a slight depression in 
the floor. The track and chain supports 
are attached directly to the surface of 
the floor without requiring any excava- 
tion or disturbance of the flooring other 
than placement bolts. The drag and re- 
turn chain ride in two channels, one 
above the other. However, since this is 
directly under the base of the fixture it 
constitutes no hazard. 


Fixture Features 


Combination fixture-dolly rides on 
three wheels. They are all free swivel- 
ing castors, but the tail wheel is grooved 
and rides on an inverted angle iron 
welded to the base plate beside the chain 
support. The two outer wheels ride on 
flat plates laid on the cement floor and 
are kept in position by the locking de- 
vice at the forward end of the fixture 
which engages the drag chain. 
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SECTION 


3 Along section of line where work is high, bridges between platforms pro- 


vide both convenient parts racks and guard rails. 


Cabinet holds all tools 


required at station; cans on side dispense rivets. Note graphic operations sequence 


charts. 


The fixture itself, illustrated on pages 
129-130, incorporates many unusual fea- 
tures. The frame of the fixture is made 
of welded black iron pipe. The base is 
formed by an 8-in. main beam extend- 
ing the full length of the fixture. This 
beam is crossed by a smaller pipe at 
the forward end, forming a T, with the 
two outer wheels mounted at the ends 
of the T-bar. Rising vertically from 
this T-bar is a ladder to support the 
end plates which position the wing in 
the fixture. 


Elements Lift Out of Way 


Then, at the trailing end of the 
fixture is a shorter tripod made of 4-in. 
uprights. Frem the top of the tripod 
at an angle upward to the top of the 
ladder is a long beam forming the top 
of the fixture. This is a 4-in. pipe with 
a 5-in. channel welded to it. From this 
overhead beam are suspended two mov- 
ing elements—the aileron bracket loeat- 
ing fixture and the slot trailing edge 
holding device. Both of these elements 
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are lifted out of the way as soon as 
their function is completed. 

A small fish plate for positioning the 
outer end of the main wing panel is 
hinged to the main beam at bottom, and 
a tongue at top mates with a groove on 
the end of the aileron bracket locating 
fixture with a removable pin locking 
them together. When the main wing 
panel is ready for attachment of the 
wing tip, the fish plate is swung down 
and out of the way on its hinge. 

Spaced along the main beam are two 
padded supporting jacks which help 
carry the weight of the wing panel and 
protect the leading edge from damage 
when the panel is being removed from 
the fixture. 

Junctions of the ladder uprights and 
the main beam with the eross of the T 
are reinforced with gussets welded in 
place. To each of the uprights are 
welded three pads. To each pair of 
pads is attached a horizontal locating 
plate, accurately positioned by locating 
pins and fastened to the pads with two 


recessed head bolts at either end, 4, 
bolt holes in the locater plates to whi 
the wing bulkhead is fast-ned ,, 
matehed from the master fish plate, 

After the pads are welded t.) the up 
rights of the ladder, the |:ases », 
ground to a plane flat within 9,004 
This was accomplished by attaching th 
grinder ways directly to the lac ler, thy 
assuring that all of the pads yoy 
ground on the same plane an'l to thy 
same depth. The center of ‘he paj 
were relieved, leaving only the narroy 
edges to be finish ground. The pads ay 
drilled and tapped to receive ‘he bolts 
holding the end plates in position. Rag 
wing line is broken down int« 42 gt 
tions. At each station a speciiic set of 
operations is performed by operator 
assigned to that station. 


Cabinets a Feature 


At the end of each station, besidd 
each line, is a cabinet numbered to cor. 
respond with the station. It containg 
all hand tools, jigs, gages, ete., required 
to carry out operations specified fo 
that station. This makes it unnecessary 
for any workers to carry tool boxes or 
hand tools to the line. It also helps 
diminish the number of tools lost and 
mislaid. The cabinet serves two other 
important functions. On one side is a 
row of ejectors containing various sizes 
of rivets needed for that station. They 
are equipped with tilt bottoms which 
release a convenient handful of rivets 
when these bottoms struck with the tips 
of the fingers. 

The stand also provides a convenient 
rack for the photographie operation 
sheets which carry detailed instructions 
concerning the correct method of ac. 
complishing each operation and _ the 
proper sequence of operations at that 
station. These operations instruction 
sheets are similar to those described in 
the article, Visual Production Training 
at Bell,*by David G. Forman, which 
ran in the July and August, 1941, issues 
of AVIATION. 

The sequence of operations at each 
station will be described briefly to 
demonstrate how the wing is built up 
in the fixture and finally completed and 
finished. Two of the lines are de- 
voted to fabrication of right-hand panels 
and the other two to left-hand panels, 
so that they are completed in pairs at 
the end of the line. 

As the fixture-dolly is brought down 
the return line toward the transfer car 
at the head of the line, the leading edge 
assembly (see Fig. 5) and the rear beam 
and spindle bearing assembly are posi 
tioned in the fixture. At Station 1, the 
outer bulkhead and three intermediate 
bulkheads are fastened in place (se 
Fig. 6). A dummy door is assembled to 
front and rear beams with (-clamps 
and pilot holes drilled (Fig. 8). Plates 
and filler strips are attached an: drilled 
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The aileron hinge bracket locator device 
is constructed so that it may be released 
and swung up to rest on the top beam out 
of the way after its function is completed. 
In the down position, three pronged brack- 


ets on the bottom plate of the locator en- = Af) A 
C \ &)> wi. 


gage the three aileron hinge brackets on the | Z | 
\ . 


TZ YY 


wing (see Fig. 13) and a slotted bar behind }{ 

the brackets is used to position the trailing \ 

edge extrusion riveted between the frieze and \ Zs. 

top skins. Not | i WA 

op skins ote screw clamps which lock ) we 
\ 


Jocator in down position. \ 


ye 
iy 
a 
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In the initial stages of fabrication, this 
end plate which aligns the outer bulkhead 
of the main wing panel is raised to a verti- 
cal- position. The angular extension enters 
the slot on the side of the aileron hinge 
bracket locator suspended from the top 
beam and is locked in place with a re- 
movable pin. 
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elated eS % 


- {nm the raised position as seen 
_. from the reverse side of the fix- 
ture. Note cut-outs in the plate 
| for riveting operations. Bolts are 
removed and the plate dropped 
|» down to the base of the fixture 
when the wing panel is ready for 
attachment of the wing tip. 
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Schematic Diagram of 
Bell Aireraft Wing Production Lines 
and Detail Sketch of Installations 


Note: Diagrams shown herein are schematic 
and bear no resemblance to the actual plant 
layout. Assembly lines move to the left and 
the return line moves to the right at a speed 
synchronized to accommodate all empty car- 
riages from the slower moving assembly lines. 


Drilling machines for ¢ for hoist 


Women workers are trained for specific oper- 
ations at individual stations and never leave 
the stations to which they are assigned. Pits 
at head and tail of each line are covered flush 
with the floor. Tracks and drag chain supports 
offer a minimum of obstruction. 
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“Finished wings loaded on special 
trailers for transfer to final 
assembly plant 
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Head Frame Section 













































































































































































































































































































132 





er 
. of cr ed Front beam 
S:tion Li “ER : 
10h Lines : 
= ee. 
allati rH 
allathions i 
Leading : 
Lead! 
y le re » - Skin assembly 
trained for specific oper- ;' 
‘ stations and never leave Y 7 vs : 
mich they are assigned. Pits a at LS ae hater : 
mi cach line are covered flush “ ‘i | pes er ~ oe ~ 
: j : r beam : > r; 
ks and drag chain supports mee : , 
‘ obstruction. 
= S pee ; ny 7 os oe 
k ; Rote | Spindle bearing CE ee 
] Pe ee ee and beam bee ia 
‘Leading edge assembly sche : re indle beari 1 
| Placed in fixture - “| f eam assembi; 
- \ dolly on return line - ed in fixture 
Lak per oe ee ee 
Zz, ¥ eS i Pits- ’ ; 
{ | 2 
: Transfer car | = 
< & 
| % 
2 * § rf 
: sated Pits... t : 
ve ~ i = 4 Assembly lines jens ——¢ + ap—-— ee £ 
=, are wet meet wees ie 
& ‘ sapere faze ‘sical 
fer Car ‘ * 
| Cross_tie | 
Floor line | 
aide i 
AST: ee ae 
: Tracks for Fixture-Dollies and Channel Supports for Drag Chains 
¥ 
7 SE ; o 
= Section of Drag Conveyor Chain Installation 


























ig’). The dummy door is disassem- 
ed and chard members are drilled. 

At Station 2, bulkheads are drilled, 
isasserubled, cleaned of chips, then 
hromated and reassembled with Clecos. 
fter bulkheads are riveted, gas-tight 
mers are assembled and fitted. 

At Station 3, holes are drilled for the 
as-tigiit corners. The parts are dis- 
ssembied, chromated, then they are 
easserbled with set-up bolts and fin- 
lly riveted. 

The remaining bulkheads are assem- 
Jed, drilled and riveted at Station 4. 
lates and filler strips are assembled 
ith Ciecos around gun compartments. 
hese are drilled, countersunk, and 
iveted (Fig. 9). Another dummy door 
. assembled to. front and rear beams. 
Pilot and spring’ holes for Dzus fas- 
sners are. drilléd. Dummy door is then 
isassembled and work inspected. 

At Siation 5, holes previously drilled 
re opened up, dimpled, and counter- 
ok. Additional rivet holes are drilled 
hrough skin and spacers, then riveted. 
Splice plates and reinforcing plates and 
ngles are assembled with Clecos and 
prilled. 


First Step. Front beam-leading edge assembly bolted into fixture at intermediate 
Point on dolly-return line. At end of line it is transferred to one of production lines 


d wing fabrication continues at Station 1. 
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At Station 6, skins are fitted to bulk- 
heads,’ drilled, disassembled, dimpled, 
then reassembled and riveted. 

At Station 7, the tank cover 


gas 





To avoid delays incident to lost tools, 

these tool boards for wrenches needed to 
remove wings from fixtures are mounted at 
end of each line. Made conspicuous by its 
absence (right) a missing tool is promptly 
sought and returned to its place. 


assembly is fitted and drilled, disassem- 
bled, and countersunk. It is then re- 
assembled at a later station after leak- 
proof fuel cells are installed. Plates and 
spacers are assembled with Clecos and 
holts, then drilled and countersunk. The 
oil eooler duet is also assembled at 
this station, drilled and disassembled. 
The bulkhead is countersunk for rivet- 
ing the duct in place. 

Station 8: Skin is 
partially riveted. 

Station 9: Riveting of skin is com- 
pleted, oil cooler ducts reassembled and 
riveted. The ammunition door is in- 
stalled and the hinge drilled through 
beams. The hinge is disassembled and 
dimpled. The beam is countersunk for 
the hinge, the hinge reassembled and 
riveted. Door parts are reassembled. 
Anchor nut and screw assembly is 
drilled and riveted. Drain hole serew is 
installed. 

Station 10: Channel nut assembly is 
drilled, countersunk, disassembled, 
cleaned, reassembled, and riveted. Dzus 
springs are installed and riveted. Camloe 
collars are installed. 

Station 11: Plates and fillers at gun 
compartments are riveted. Chord mem- 
bers at outboard end are riveted, then 
inspected. Fairleads are riveted to bulk- 
heads and holes drilled for gas tank 
connection. Holes in web at liquidom- 
eter opening are countersunk, cleaned, 
and inspected. 

Station 12: Gas bag area and gun 
compartment is cleaned out and in- 
spected. 

Station 13: Grommets are placed on 
bulkheads and plywood liners installed 


reassembled and 
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in gas compartment. Studs and gaskets 
are fastened to bag assembly and in- 
spected. Chafing pad and bag assembly 
is installed and inspected. Flapper valve 
assembly is installed with clamps. 


Station 14: Vent tube assembly, 
clamps, grommets, elbows, screws, nuts, 
and other tube assemblies, are installed 
and inspected. 

Station 15: Cover assembly, ring 
assembly, strainer, gasket, fuel strap, 
and access door are assembled and in- 
stalled. This is the cover assembly 
previously mentioned. 

Station 16: Wheel well and trailing 
edge assemblies are installed and a 
dummy flap lined up in fixture. Addi- 
tional bulkheads are installed. 
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Rear beam and spindle bearing assembly positioned in fixture. Attached to end 


plates with four bolts as shown in insert (left). 


At outer end, hinged fish-plate of 


fixture is swung up and attached to bulkhead with bolts and holding plates (insert below). 


Station 17: Bulkheads are drilled and 
riveted. A Cleco assembly is made of 
frieze skin, trailing edge, and spacer. 

Station 18: Rivet holes are drilled in 
skin, hinges, and frieze skin. The skin 
is then disassembled. The small parts 
are dimpled on a general dimpler and 
the structure dimpled with a portable 
dimpler. 

Station 19: Skin and stringer assem- 
bly and aecess door are assembled with 
Clecos, drilled, and disassembled. 

Station 20: A bolt assembly is made 


of the drive unit and bracket assembly. 
Aileron control cables are hooked up 
and pulleys installed. 

Station 21: Holes are drilled for the 
wing jack pad, then assembled and 
riveted. Skin is bolted to aileron 
brackets. Strainer holes in the tube 
assembly are plugged and testing appa- 
ratus mounted. Air pressure is built up 
to 24 lb. and a check made for leaks. 
After inspection all tube outlets are 
covered with Selo caps. 

Station 22: Drill pilot holes for 
Camioe collars for landing gear acess 
door and assemble with Oleco fasteners. 
Assemble Camloe collars for door. As- 
semble top skin in fixture. 

Station 23; Skin assembly is riveted. 

Station 24: Rivet frieze skin on wing 
assembly. Riveting of fish plate i: fin- 
ished and holes drilled for brav':ets. 
Holes in skin are countersunk, «hen 
brackets are assembled. 

Station 25: Miscellaneous 
and riveting operations. Gun 
assemblies are installed. Tubes 
hoses are installed in wing. 

Station 26: Install vacuum and heater 
tubes. Drill bolt holes in bulkhead and 
hand rout skin flush with bulkhea:: 

Station 27: Boot and dust cover 


driiling 
cable 
and 
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assembly is installed and wing tip 


polted to wing panel. 
Station 28: Fasten inboard end of 
eharging cables and cut to length. 
Solder clevis to cable. Install dummy 
gun ad fit boot. Ammunition chute 
assem! ies are then installed. 

Staton 29: Gun controis are hooked 
up, operation of gun control checked, 
n is hand charged with dummy 
ammu::tion. Chute and machine gun 
are ronoved and chute reinstalled. 
Gromu cts and control eables are in- 
stalled 

Stat on 30: Gun wiring is hooked up 
with fi-xible conduit and cable clamps. 
Block =witches and limit switches are 
hooked up. Liquidometer is hooked up 
with pug and cable clamps. Identifica- 
tion licht line is next installed and con- 
nected. 

Staton 31: Recognition and running 
light \ires installed and connected. A 
flap assembly is lined up and attached 
to the wing with hinge pins. The flap 
is lined up and throw adjusted with 
turnbuckle. Aileron assembly is in- 
stalled. 

Station 32: Trim tab eable is riveted 
to eontrol chain. Cover assembly and 


and g 


inspection doors are fitted and installed. 

Station 33: Strut and wheel assem- 
bly is installed and stops set for landing 
gear positions. Control switch assem- 
bly is installed. 

Station 34: Landing gear door assem- 
bly is installed. 

Station 35: Actuating link is assem- 
bled to landing gear strut and checked 
for fit and action. All assemblies are 
checked and then cleaned up. 

Station 36: All electrical installations 
and wiring are inspected and the panel 
is prepared for painting operation. Sta- 
tions 37, 38, and 39 are concerned with 
final inspection, “clean-up” operations, 
and the like. 

Station 40: Wing panel is removed 
from the fixture-dolly and transferred 
to a sling swung from the overhead 
monorail which carries wing to drilling 
machine. 

Station 41: A master fish plate drill 
fixture is bolted to inboard bulkhead of 
of wing and all holes are drilled simul- 
taneously on a multiple drill. Bolt holes 
are reamed to size and drill fixture is re- 
moved. 

Station 42: Wing is then transferred 
from the monorail to an adjacent over- 


MANUFACTURING 


SECTION 


head conveyor which earries completed 
wing through paint booth. Wing com- 
pletes a loop on conveyor and is then 
transferred to special wing trailers 
which carry completed wings to the final 
assembly plant. 

Thus are wings for Army Aira- 
cobras fabricated by women workers on 
a moving production line in record time. 
Bell Aircraft’s wing department incor- 
porates many proven tools and methods 
previously employed by the aircraft 
and automotive industries. But in its 
overall aspects, the wing fabrication 
line presents a brand new technique 
which marks a great stride forward in 
the achievement of high quantity pro- 
duction of complex modern fighter air- 
craft. 





See following five pages for re- 
mainder of photo figures (No. 8 
through No. 17) detailing Bell 
assembly methods. 











Note how hinged fish-plate is locked into position with aileron bracket 


locating fixture above. 


They are held together with a removable pin. 


Next, rest of bulkheads are assembled between front and rear beams. 
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MANUFACTURING SECTION 


LiQkenReee so 


Dummy door is assembled to front and 

rear beams with clamps. Operator then 
drills pilot holes and spring holes for Dzus 
fasteners (right). Dummy door is then dis- 
assembled and work inspected. 





Plates and filler strips are positioned on both sides of wing, 
around gun compartment, and fastened with Clecos and bolts. 
They are then drilled, countersunk, and riveted. 


AVIATION, February, !948 





NE rer 
MANUFACTURING SECTION 











Auxiliary beam and trailing edge is 

positioned in fixture. This is accom- 
lished by fastening cut-out inboard bulk- 
al to end plates with four bolts (insert 
i) and three pins through aileron hinge 
uckets, Spreader (insert right) is posi- 
med in lofted holes and screwed out to 
lt, 
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1 Overhead locator lowered to hold trailing edge Dummy flap is lined up with hinge and wire inserted. Operator dri 

extrusion in slot. Operators assemble all remaining 12 through hinge, skin and beam, Clecos hinge, then removes dummy fi 
bulkheads between rear beam and trailing edge auxiliary Parts are dimpled on a general dimpler and structure with a_ portal 
beam, then assemble channels and Cleco skin to bulkheads. dimpler. 


13 Frieze skin is assembled to bulkheads with Clecos. Operal 
drills through outer skin, frieze skin, and auxiliary beam, the 
Clecos. Jig attached to aileron locator bracket positions extrusid 
between frieze skin and top skin of wing (insert top). Operaior Clea 
, and drills (insert bottom). 
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Pins are removed. from 

aileron hinge brackets and 
xture swung free from wing. End 
th plate drops to main beam. 
ieze skin is riveted to frieze skin 
ikheads, then top skin, extrusion, 
d frieze skin are riveted together. 


After hinged fish plate is 
y dropped, drill jig is bolted 
bulkhead and bulkhead drilled 
letail lower right). Skin is 
ted flush with bulkhead, grom- 
ts and wires positioned, and 
ng tip bolted to wing panel. 





. 
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ect: 


Trailing edge locator fixture is lifted and flap assembly completed. Aileron is 
16 installed and hooked up. Flap is then lined up and throw adjusted (right). 


Strut and wheel assembly is ins! lled and 
1] stops adjusted for landing gear positions 
Wheel door is assembled and wing is ready for 
final inspection and “clean up.” 
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The BF Coodrich Hhinplane of The morith 


REPUBLIC P-47 


Don’t be fooled by armchair strategists who 
talk about the superiority of other nations’ fighter 
planes. Answer their comments with the facts 
about Republic Aviation’s P-47. The “Thunder- 
bolt,” as it is appropriately known, has an effec- 
tive ceiling of 40,000 feet, a super-charged 2,000 
h.p. motor, unmatched speed and fire-power. No 
wonder the United Nations consider this Repub- 
lic ship to be their ace-in-the-hole. Leading air- 


craft manufacturers are stepping up plane per- 
formance with the help of B. F. Goodrich Silver- 
town Tires, Expander 

Tube Brakes, De-Icers 

and Feed Shoes. This 

month, B. F. Goodrich 

nominates the Repub- 

lic P-47 as Plane-of- 

the-Month. 
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B.EGOODRICH RUBBER RESEARCH FOR THE ~~ 








— Study of radial tire-growth as caused 
by centrifugal force! 


T HAS LONG BEEN KNOWN that tires tend to 

grow in radius as a result of centrifugal force, 
affecting the amount of clearance needed between 
a tire and its landing-gear strut. Today’s faster- 
landing aircraft made this fact of greater impor- 
tance to designers and builders of planes. 


Mathematically, centrifugal force is known to 
vary directly with the square of the speed. Thus 
when speed is doubled—say from 20 to 40 mph— 
centrifugal force increases four times. 


To measure the growth of a tire in inches, B. F. 
Goodrich engineers used a tire-testing machine, in 
which the road wheel, simulating movement of the 
ground beneath wheels during take-off and landing, 
was rotated at a speed of 140 mph. The tires meas- 
ured were put on the swinging arm and brought 
into contact with the spinning road wheel. 


MAKERS OF B.F. GOODRICH TIRES AND OVER 80 RUBBER 


A telescopic sight with a hair-line rule was fo- 
cused at a fixed point on the tire’s circumference 


‘so that any growth in the tire’s radius could be accu- 


rately measured. The speed of the road wheel was 
varied from 140 mph down to 0 mph. Several sizes 
of tires were tested at these speeds. 

Our engineers discovered that tire-growth varied 
only with the speed and very little with the size of 
the tire tested. In other words, at the same speed, a 
30-inch and a 56-inch smooth contour tire grow 
about the same amount. The graph at the right 
makes this point clear. 

Facts gained this way are of material help in de- 
signing landing gear as well as 
tires that will afford maximum 
safety for modern aircraft. The 
B. F.Goodrich, Co., Akron, Ohio. 


AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 
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Test developed to measure radial growth 


ILE TIRES ARE IN MOTION! 


learsnce of a 


IE in the offset and 
ork type of landing 
year strut is reduced 
when tire radius grows 
due to centrifugal 
orce. (Exaggeration 
ofgrowth indicated by 
dotted line.) This has 
mportant bearing on 
landing gear design. 


Curves of radial growth 


are plotted at varying speeds 
with .hree sizes of tires on graph 
above. Note how little growth 
varies when 30” (A), 44” (B), 
and 56” (C) tires are tested. 


Sighting telescope on rotating 


tire to measure its radial growth. 
Hair-line rules on telescope lens per- 
mit accurate measurement in frac- 
tional inches. B. F. Goodrich Brake 
Tester was used to simulate action 
of tires during take-off and landing. 
Road wheel rotates at controllable 
speeds up to 150 miles per hour. 














PROPELLER 
FEED SHOE 


DE-ICERS THAT DEFY Ty 
ELEMENTS—B.F. Good;; 


has pioneered in the dey 
opment of rubber De-Ice, 
which protect the leadin 
edges from ice. Most mij 
tary and commercial ;j 
craft today are equippe 
with these De-Icers to pe 
mit flying in all sorts 

weather. 

* 


CRASH PADS — Anothd 


adaptation of B. F. Goodric 
molded sponge rubber 

illustrated here. The cus 
ioning effect of the cras 
pad protects the instrume 
panel. Again, the benefits 
extra light weight, i 

creased cushioning and ey 
tra strength play an impo 
tant part in added safe 
and long life. 


* 
PROPELLER FEED SHO 


—Propellers, too, are pro 
tected from ice with th 
B. F. Goodrich device thi 


feeds the propeller blade 
with anti-freeze fluids. 


* 
RIVNUTS — This hollov 


threaded rivet can be in 
stalled and headed, or up 
set, while working entirel 
from one side. Develope 
for attaching De-Icers, it fi 
adaptable to other aerona 
tical uses. 
* 


FUEL CELLS — The illu 


tration shows one of man 
B. F. Goodrich Bullet Sea 
ing Fuel Cells for militar 


planes. 
* 


TIRES — For largest bomi 
ers or fastest pursuits, B.& 


Goodrich Airplane Silveg 


town tires and tubes 4 
engineered for the job. 





United 
holding 
doubt 


adding 
tiplom 
ther 

wil bl 
the fa | 


sHE SILVER JUBILEE of Peace fol- 
lowing World War II had been 


ly celebrated with great self-satisfac- 


Y Th 


odrig fon by the peoples of the world. 
deve But ail was not sweetness and light. 
>-Icer je same thing that happened after 
CadinM.j0 war to end all wars” was happen- 
it milf, again. Voices were being raised 
al aifmore and more frequently against the 
Lippe nited Nations International Air Po- 
tO pele which had been set up by the peace 
rts qeaty. Not only was it a great ex- 
ese, these Voices cried, but it kept 
je Axis people under a veritable heel. 
rhe money might better be loaned to 
je Axis for rehabilitation. 
10thelM \nd the louder the Voices grew, the 
OdriM ;eeter music they made to the ears 
ber My one nan, Born—more or less legit- 
custinately—for the Nazi “state,” neither 
crasmmis two winters’ service on the Russian 
umeqmeront nor the sorry hide-saving spec- 
efits qumecle put on by Hitler, Himmler, Goer- 
t, ies and Goebbels when things collapsed 
wid erved to swerve him from the New 


rler ideology. For all the 25 years 
ince the war he had worked to restore 
‘azism—with himself as the head of 
he state. Not that the United Nations 
ntelligence service didn’t know what 
mis going on—it was still traditional 
for democratic people to let a man 
hink what he wanted. 
To some people then, it wasn’t sur- 
prising when this man got himself in 
e tha head of the government. Nor was 
fm very surprising when the one-time 
lade home of Nazism began to resume its 
: -time arrogance. 
Suddenly, though, it all became Very, 
ery familiar. This man made a terrific 
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speech: Those brutal, ruthless, war 
lov mongering Belgians (the few who hadn’t 
€ Mien shot or starved to death) had to 
it UPMm(ut persecuting the poor downtrodden 
tirelf/™Germans or he’d step in and take over. 
lope@™ Next day the American Ambassador 
it Mmnvited this man for an airplane ride, 
onalm'ong with several other diplomats. The 














(hited Nations, he explained, were 
wolding a small seale maneuver, and no 
doubt this man would enjoy attending. 
So next day they took off. As they 
approached the French border the sky 
was literally darkened with huge air- 
planes bearing the markings of the 
Cited Nations International Air Po- 
lie, “Just 2,500 of our medium bomb- 


fs,’ said the American Ambassador, 
illing—in the lengthy verbiage of 


liplomaev—“if you don’t shut up, the 


B. Hager half, plus the really big babies, 
lvell ‘ blast you and your big mouth off 
a te face of the earth.” 

; Meanwhile, as the bombers headed 


wrth, the English Ambassador eased 
alo the seat next to this man just as 
ite sky gain darkened with the wings 
OL soutlibound fighter-bombers, also 
lating the UNIAP markings. “So 
‘ny not to be able to show you some 
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of the new stuff old man,” said the 
Ambassador in effect, “’twould be bad 
poker, you know.” 

When the Czechoslovakian military 
attache slid into the seat next to this 
man and pointed to wing after wing 
of fighters, bombers, transports, and 
cargo planes, his eyes glittered and he 


said fervently, “Ah, if only I. could 
give them the order, here and now!” 
The Soviet Ambassador was also sue- 


cinct—but nonetheless diplomatic. “One 
thing about airplanes,” he said, ‘you 
don’t take prisoners.” 

As this man stepped from the plane 
at the end of the trip he muttered to 
himself—in effeet—‘‘nuts to this dicta- 
tor business. I’m afraid I'll have to 
make an honest living.” 

Later, as the American and English 
Ambassadors stretched before a_ fire- 
place with their drinks, the American 
said dejectedly, “A war was won today 
without spilling a drop of blood, yet 
it probably means the end of my diplo- 
matic career. Why? Beeause this man 
has helped start people complaining 
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about the cost of the Air Police, and 
now the cost of sending them out today 
on their first good maneuver will give 
more ammunition for the abolitionists.” 

“So, you have them, too,” replied the 
English Ambassador, “I thought our 
tight little isle contained all the people 
who think we can actually save money 
that way.” 

“No, there have always been that 
kind, and I’m afraid there always will 
be. We can only hope there will be 
sufficient people who can realize what 
happened today and who will insist on 
keeping the Air Police up to proper 
strength.” 
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Maguire's teaching us to fight dirty against the gremlins. 
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The “inside story” on 


@ The “inside story” of why Tube Turns 
forges better cylinder barrels lies inside 
the barrels themselves. Here, in the 
exceptionally close grain structure gained 
through Tube Turns’ forging methods, is 
the all-important reason for this added 
strength and quality. 


Tube Turn cylinder barrels are pro- 
duced in the world’s largest forging 
machines—mammoth 9” upsetters weigh- 
ing over 500,000 pounds—whose compact 
design and great rigidity make it possible 
to forge airplane engine cylinders with 
the extreme accuracy, grain quality and 
speed required. 


There is another “inside story” worth 
remembering—and that is, what happens 
when Tube Turns cylinder barrels are 
inside an engine. 


That is where their added hardness 
and extra close grain structure prove 
their worth . . . in withstanding terrific 
friction and heat, in lengthening the life 
of engines, in keeping ’em flying instead 
of grounded with cylinder trouble. We 
are proud of our part in helping lead- 
ing manufacturers to produce airplane 
engines that will out-perform and outlast 
anything the Axis has to offer! 


TUBE TURNS 


better cylinder barrel 


ALUMINUM PISTONS, T0 


Another Tube Tu 
achievement is the ic? 


——by use of 
dies in 
This method 
accurate control of metal flow 
turn vastly improves the grain 
and durability of the piston. 
Tube Turns’ forging activities 
solely to large and difficult types 
On products such as those cit 
offer specialized experience and ° 
facilitics. Because of this stric 
tion, we are not concerned 
forging, general job forging oy 
ordinary small forging work. 
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Specialists in producing 
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Tabe Turns (Inc. 
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Fpelping tO ‘BRING ’EM BACK ALIVE’ 


Nothing in this war is more heartening than the large number of pilots 
and plane crews who come back alive from missions of extreme hazard. 


Case after case has occurred where planes suffered terrific punish- 
ment, yet the pilots managed to bring them home. It is a tribute to 
the splendid skill of our pilots and the remarkable quality of our planes. 


Vickers Hydromotive Controls are an important factor in the 
exceptional quality of American planes. These high pressure oil 
hydraulic controls stand a lot of knocking about... they’re insensitive 
to shock and vibration. Yet they are instantly and easily responsive 
. .. dependable, accurate, easily adjusted. 


They have been found superior in a wide variety of control jobs. 


VICKERS Incorporated ¢ 1462 OAKMAN BLVD. 
DETROIT, MICHIGAN 


ICKERS 
HYDROMOTIVE 
CONTROLS 


Engineers and Builders of 
Oil Hydraulic Equipment 
Since 1921 
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Main bearing supports of Mercedes-Benz DB-601A engine, as revealed in a study made by 
Raymond W. Young of Wright Aeronautical Corp., are carried (see “A”) in heavily webbed 
sections with wide flanges. A through tie-bolt “B,” with extremely highly polished finish and 
secured by nuts inside and outside crankcase, passes through each main bearing and stiffens 
entire section, preventing localized scuffing. Four stepped and mirror-finished studs ‘C” secure 
each bearing cap. As in case of connecting rod nuts, a finely serrated head is used with 
addition of a spherical radius seating washer, 
















Supercharger fluid drive of Mercedes-Benz 
601A engine takes its power direct from 
crankshaft “A” through bevel gears “B,” 
hollow drive shaft “C,” and driving rotor 
“1),” which is splined to shaft. Impeller “E” 
is of 10} in. dia. smoothly machined all over 
and finished by anodizing process. “F” is oil i 
filter, fluid going through primary engine | 
driven pressure pump “G” with a safety valve 5 
“ °° . . D- 
at “H.” A secondary engine-driven pressure } 
pump “I” supplies oil under regulation from <= >, 
balanced by-pass valve “J,” with line “K” oS H 
for return to oil sump “L.” Sealed syphon 


“M,” with adjustment “N,” controls piston HJ 
in balanced valve “J,” and is responsive in =] H 


action to changes in atmospheric density 
Oi! supply 
3 F 
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Propeller 

















through air induction scoop. I 














Semi-monocoque construction of plywood aft-section of 
North American trainer fuselage is illustrated at left. Open- 
ings “A” are for cables and those at “B” are for inspection 
plates. Bulkhead ‘C” absorbs part of load imparted from 
tail wheel, front part of assembly being attached at bottom. 
Remainder of load is distributed through bulkheads “D” and 
“E” through longitudinal members “F,” which comprise at- 
tachment for top of oleo. (Also see AviaTion’s Sketch Book 
F for Aug., Sept., Nov., and Dec., 1942). 
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AEROQUIP SELF-SEALING C 








Structural details of Focke-Wulf 190A3 revealed in this cut-away illustration, 
re-drawn from The Aeroplane, include following: Aileron hinge bracket and open- 
end shroud are at “A,” with aileron tab—adjustable only on ground—at “B” and 
aileron control at “C.” “D” is one of two 20-mm. cannon, firing outside propeller 
arc. Landing gear radius rod break hinge is at “E,” operating tail wheel retracting 
cable “F.” Landing gear retracting power is delivered by electric motor “G,” with 
position being checked by indicator “H.” Hinged cover “I” drops to admit wheels 
upon retraction. “J” is one of two 20-mm. cannon firing through propeller arc. 
“K” is armor-plated cowling enclosing oil cooler. Two 7.9 machine guns are at 
“L,” firing through propeller. Oil filter is at “M” and engine exhaust outlets‘ at 
”N.” Throttle is at “O,” while “P” is 14-mm. armor plate to protect pilot from rear. 
Adjusting mechanism for pilot’s seat is at “Q.” Fuel tanks of 64 and 51 gal. are 
shown at “R” and plane’s battery at “S.” Tail wheel retracting cable is at 
”T’’ and compass at “U.” Tail wheel lock is at “V” and shock leg guide and Jock 
are at *W.” “X” is tail incidence motor and “Y” shows elevator and rudder tabs. 
(Also see AvIATION, Oct. 1942, page 233, and Nov., page 157). 
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One of many sub-assemblies of Boe- 
ing AT-15 made almost entirely of wood 
is fairing for navigator’s compartment, 
shown here from above before installa- 
tion of astral dome. As is case with con- 
struction elsewhere in plane, framing 
is of spruce and skin of poplar ply- 
wood. (Also see AviaATION’s Sketch 
Book for Jan. 1942.) 
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Shown above and at right are details of mid-section of Doug- 
las A-20 fuselage, which is built on longitudinal “half-shell plan 
in which right and left sides are built separately and then joined 
to make a complete unit. Necessary installations are made on each 
half prior to their being joined. By constructing fuselage in halves, 
employees are able to work on both inside and outside simultane- 
ously without crawling into cramped, diflicult-to-light places. 
Among points where two halves are joined to make complete unit 
are points “A” through “N.” 
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1g gear, mounting engines, and attachment of outer win 


alves, then assembled with nose and tail 
le assembling and joining inner wing sections 
see AviIATION, June, 1942, page 86.) 


ther top segments being added. 






sr name Havoc, is shown above. Mid 
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light bomber under designation Douglas 


Assembly break-down of Douglas A 
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Manufactured to U.S. Army Air Forces Specification No. 25533 


PEED NUTS being made of sheet spring-steel are LIGHTER 

S IN WEIGHT. They also use shorter screws that weigh less 
and occupy less space. So there is important weight saving on 
BOTH PARTS. 
Approved by both the U. S. Army Air Forces and the Bureau 
of Aeronautics for non-structural attachments. Our Engineering 
Dept. will be glad to assist you in determining the proper 
approved locations where SPEED NUTS may be used. Your 
request will receive immediate attention. 


TINNERMAN PRODUCTS, INC. 
2070 FULTON ROAD ’ CLEVELAND, OHIO 


IN CANADA IN ENGLAND 
Wallace Barnes Co., Ltd., Hamilton, Ontario Simmonds Aerocessories, Ltd., Leadon 
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Avro Lancaster is latest of British four engine bomb- 
ers, which have been used so effectively, not only on raids 
over Germany but Italy as well. Armed with ten Brown- 
ing .303 machine guns in four power turrets, it carries 
crew of six. This cut-away illustration, re-drawn from 
Flight, shows many of its structural details. Reading 
counter-clockwise from left, elevator balance tab is shown 
at “A” and elevator trim tab at “B.” A first aid kit, ac- 
cessible from outside, is at “C.” Downward identification 
lights are located at “D,” ventral gun turret is shown at 
“E,” and radio ground line, which functions when plane 
is on ground, is at “F.” Principal longitudinal member 





SKETCH BOOK 
OF DESIGN DETAIL 





“G” supports bomb racks and main floor of craft. Re- 
tractable landing lights are shown at “H,” and a camera 
is installed just below bombardier’s compartment at “I.” 
Automatic pilot is located at “J.” Heat for cabin is taken 
from engine radiator through duct “K.” “L” is an ex- 
haust flame damper on one of four Rolls Royce Merlin 
XX engines “M” which turn deHavilland constant 


‘“ 


speed propellers “N.” Hydraulic landing gear retracting 
jack is at “O,” and landing flap is shown at “P.” “Q” 
is ammunition chute for rear gun turret, and “R” is 
dinghy release handle. Aileron trim and balance tabs 
are shown at “S” and “T,” respectively. 






























PLEXIGLAS... ABOARD EVERY TYPE OF 
ARMY AND NAVY AIRPLANE — 


PLEXIGLAS, the crystal-clear acrylic plastic which made 
possible the familiar bomber nose, as well as other trans- 
parent parts aboard every type of Army and Navy plane, 
was developed in Rohm & Haas Laboratories, first brought 
into commercial production in Rohm & Haas plants. There 
the first all-plastic bomber nose was built, and the method 
for mass production of these curved sections was developed. 
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ONE ORGANIZATION’S PART 


The Rohm & Haas Company and iis 
associates are giving effective aid to 
the war effort as a result of research 
begun in peace-time. PLEXIGLAs is one of 
numerous examples ofa chemical dev«!- 
opment begun in peace which is new 
meeting the needs of war. 
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Manufacturers of Chemicals including Plastics .. . Synthetic Insecticides 
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NAVIGATION ... through PLEXIGLAS 


otective domes of clear PLEXIGLAS—called 
trodomes—shield the navigators of our 
pmbing planes from high winds and low 
emperatures while making observations. 
ormed to close optical tolerances, the 
MEXIGLAS domes are precision parts, per- 
nitting amazingly accurate navigation. 












‘DOWN UNDER ...in PLEXIGLAS 


‘The power turret is vital to the defense of 


our big bombers. But it puts the enclosing 
plastic to a terrific test. Swung this way and 
that, buffeted by three hundred mile-per-hour 
gales, exposed to 120° heat and 67° below 
zero, sections of PLEXIGLAs do stand up. And 
stay crystal-clear. . . indefinitely. 









ESCAPE HATCH... made of PLEXIGLAS 


Wer the pilot’s head, a sturdy PLEXIGLAS 
nel provides extra visibility ... plus an 
mergency exit. PLEXIGLAS panels are also 
sed as side windows of the cabin, with a 
ight saving that helps make possible a 
bigger fuel or bomb load. 











TAIL TURRET... made of PLEXIGLAS 


Unusual shapes, three-dimensional curves 
are needed to form the rear gunner’s turret. 
PLEXIGLAS, easily cut and formed into smooth 
streamlined shapes, fills the bill... just one 
more reason why it is “Aviation’s Standard 
Transparent Plastic.” 





PLEXIGLAS is the trade-mark, Reg.U.S. Pat. Off., for the lic resin 
thermoplastic sheets manufactured by the Rohm & ious Somers. 


/ js Pr WASHINGTON SQUARE 
bts PHILAm@eLPTHIA, PA. 


Fungicides . . . Enzymes ... Chemicals for the Leather, Textile and other Industries 
















CONSOLIDATED LIBERATO 


AOL made in the U. S. A 


EVERY American plane turned out aheuc! of schedule is a life saver! Ro 
production fighters who perform the highly specialized tasks of precision pa 
manufacture and vital assemblies, know this full well. That’s why they mai 
tain Rohr output at a pace to give our great pilots more planes faster.. 
a pace to shorten the war and save American lives. 
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Rohr-equipped planes are fightin 
bombing, cargoing their way fo 


PARTS sz ASSEMBLIES quicker Allied victory! 


TOMORROW! 


HELPING TO WRITE THE STORY OF 


Rohr Aircraft Corporation, Chula Vista, Californi 
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Ate vition Gage Users 


IMMEDIATE DELIVERY 
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a Send the following message, subject to the terms on back hereof, w 


TO ALL GAGE USERS 
| YOU ARE OFFERED IMMEDIATE DELIVERY 


FROM COMPLETE STOCK ALL MODELS ALL 
(gf SIZES AGD ADJUSTABLE SNAP GAGES 
: STOP ORDERS SHIPPED WITHIN 24 HOURS 

THE SHEFFIELD CORPORATION 


WESTERN UNION ME 
SSENGERS 
ARE AVAILABLE FOR THE DELIVERY OF NOTES AND PACKAGES 


HOw TO ORDER FOR SPECIFICATIONS 
' SEE SHEFFIELD HANDBOOK No. 
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BALL BEARINGS ARE VITAL TO THE WAR 


Apply them right — for best performance 
HERE’S HELP FOR DESIGNERS 
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Maintain them correctly P 
for maximum life . . . and if you'must replace | 


HERE’S HELP! HERE'S HELP! 


INTERCHANGEABLE - 









For Replacement 
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Keep them rolling! In addition to these helpful technical 
booklets and manuals, New Departure’s staff of application 
and field service engineers are always at your service. Ad- 
dress New Departure Division General Motors Corp., Bristol, 
Connecticut. Detroit, Chicago, San Francisco, Washington. 


Keep UP-TO-DATE 


On Developments 


; selccted information on new publications and products is offered 
the AVIATION Reader's Service through cooperation with 


manufacturers. 


It helps executives save invaluable time, pro- 


profit through convenience. To obtain literature or additional 
son new products described, simply fill in form below,* clip it to 
r letierhead, and mail. There is no cost, no obligation. 





raft Turnbuckles .............. 1 
nformation, sketches, and tables con- 
ing its aircraft turnbuckles are of- 
din four-page folder released by Air- 
t Standard Parts Co., Rockford, III. 


Fans and Blowers ........... 2 
latalog No. 14-A, prepared by Hartzell 
peller }’an Co., Piqua, Ohio, is 40-page 
strated and diagrammed catalog de- 
bing company’s axial flow fans and 
ers. 


det on Welders ........-.2200- 3 
rom Westinghouse Electric & Mfg. Co., 
t Pittsburgh, Pa., comes new 12-page 
strated publication describing com- 
ys Flexare A-C welders. Designated 
Booklet B-3136, it features 500 amp. 
strial welder for high-speed, continu- 
welding on all types of heavy con- 
action, and 300 amp. portable welder 
heavy-duty work. 


shoscope Uses ....cccccccccceee 4 
yes for Industry Stroboscopic 
hnique, is 25-page booklet issued by 
neral Radio Co., 30 Eighth St., Cam- 
dge, Mass. Details are included con- 
hing use of Strobotaec unit in instru- 
nt checks, vibration studies, ete., in 
raft industry. 


matic Contour Shaping ........ 5 
Recently issued bulletin, Duplimatic 
plifies Difficult Contour Shaping Op- 
tions, describes how. Duplimatie auto- 
tie machine tool control is used to per- 
standard shapers to do high-speed 
omatic shaping. Bulletin is offered by 
rit Universal Duplicator Co., 723 E. 
lwaukee Ave., Detroit. 


nector Designs and Methods .... 6 
ompilation of aircraft connector de- 
ls, test reports, installation procedures, 
i cireuit identification methods is of- 
‘din new Burndy Aircraft Catalog No. 
#3 issued by Burndy Engineering Co., 
NE. 123rd St.. New York City. In- 
ded is escription of Versiflex thermo- 
Bstic tu! ‘ing. 


oe LU NBER T COC ROCCOCCC EL. 
Chart p: epared by Behr-Manning Corp. a 
ision of Norton Co., Troy, N. ¥., is 
ld Mets lite Cloth Gadgets Speed Sand- 
)} Comjany’s abrasive cloth “Gadgets” 


‘din aircraft industry are pictured in 
and described. 
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Electric Control Devices ........... 8 

Square D Co., Dept. 41, 4041 N. Richard 
St., Milwaukee, is distributing new cata- 
log, Air-Line, covering firm’s electrical 
control devices. Described are circuit 
breakers, switches, relays, contactors, 
pushbuttons, limit switches, and special 
purpose devices designed for use on air- 
craft. 


Punch, Form, and Rivet Tools ....... 9% 

In new 48-page Whitney-Jensen Air- 
craft Tools Catalog, issued by Whitney 
Metal Tool Co., 99 Forbes St., Rockford, 
Ill., company’s various punching, form- 
ing, and riveting tools are pictured and 
described. Introduced are two new tools 
—the G-742 rivet puller, designed for 
heading up of blind rivets by one man 
(working from one side only and without 
bucking bars) and No. 247 bench-type 
press break. 


Temperature Devices .............. 10 

Offered by Scientific Instrument Co., 
Detroit, is firm’s Catalog No. 142, 51- 
page plastic-bound illustrated publica- 
tion giving specifications of company’s 
many industrial thermometers, tempera- 
ture control devices, and recording in- 
struments. 


Electric Control Systems .......... 11 

Catalog N-004, available from Leeds & 
Northrup Co., Philadelphia, is 29-page 
photo- and diagram-illustrated publica- 
tion- covering firm’s Micromax electric 
control system for handling processes con- 
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trolled by positioning valves or other 
regulating devices. Instruments and ap- 
plications are described. 


Plastics Manual .......-.seeeeeee- 12 

Cellulose Plastics in War and Industry 
is title of comprehensive, profusely illus- 
trated 64-page manual of specifications, 
properties, and applications of sheets, 
pipes, rods, tools, films, foils, molding 
materials, plasticizers, cement, belts, and 
glazing materials. Newly issued by Cela- 
nese Celluloid Corp., New York City, book 
covers many aviation uses of firm’s prod- 
uct Lumarith. 


Oil and Grease Seals .............. 13 

New Data on Oilseals and Greaseals 
is title of bulletin issued by Gits Bros. 
Mfg. Co., Chicago. Photo- and diagram- 
illustrated, 16-page tract details recom- 
mendations, applications, listings, ete., 
of firm’s positive seal lines used widely 
in aircraft industry. 


Harder Tin-Base Alloys ............ 14 
Tin Research Institute, Greenford, 
Middlesex, England, offers special paper 
on attainment of harder tin-base alloys 
through heat treatment. Vickers hard- 
ness values of 33 to 34 are reported. 


Temperature Instruments .......... 15 

Five new bulletins issued by Wheelco 
Instrument Co., Chicago, describe firm’s 
complete line of industrial indicating, 
recording, and control thermometers. 
Well illustrated literature totals 34 pages. 
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HERE ARE 
THE RULES 


Acheson Colloids Corporation will 
give a $25.00 War Bond to each of 
the 5 people who submit complete 
and accurate answers together with 
the 5 best letters on the question, 
“Why is “dag” colloidal graphite 
important in the manufacture and/or 
use of the products pictured here?” 
(1) State business connections (no 
one in the graphite field or their 
families will be eligible). (2) All 
entries must be legible. (3) All en- 
tries must state the publication in 
which the advertisement was seen. 
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Screws and bolts which have long 
been in place are often extremely diffi- 
cult to remove, especially if the assem- 
bly of which they are a part has been 
exposed to heat, moisture, or the action 
of certain corrosive als. In many 
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screws used in large clothes pressing 
bulbs, subject to salt spray or chem- 
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NEGATIVE (4) Entries must be postmarked not later than April 15, 1943. (5) In case 
of ties, duplicate awards will be made. (6) Entries become the property 
of the Acheson Colloids Corp, (7) The verdict of the judges will be final. 
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‘dag’? COLLOIDAL GRAPHITE FOR TREATING 
SCREW THREADS 
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the screw with a minimum of effort. 2 
“dag” colloidal graphite is a lubricant pu 
which is not destroyed by the action me 
of heat and which in some cases ex- ve 
hibits anti-corrosive properties. di 
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Magneto a 
New sheaf of service bulletins offered 
py Scintilla Magneto Division, Bendix 
Aviation, Sidney, N. Y., cover ten sub- 
jects. Included: Primary condenser test- 
or, tovl for checking magnet end play, 
, . . . 

groun | terminal spring contact, vibrator 
type booster system, corrosion prevention 
treatinent of magnesium parts, oil seal 
and sieeve for magneto shaft, and lubri- 
cation of breaker cam adaptor gears. 


Pulley Brackets ........sseeeeeeee- I7 

New line of universal pulley brackets 
available for A-N 210 pulleys, sizes 1 to 6, 
used by aircraft manufacturers are de- 
gribe! and pictured in bulletin pub- 
lished by Tiunerman Products, Inc., Cleve- 
land. 


Gage Inspection ...........2-eee05 18 
Illustrated color folder available from 
Perfex Gage & Tools Co., Detroit, de- 
scribes special temperature-control inspec- 
tion of company’s gages, also pictures 
several! of firm’s products. 


Recetas CU 6s ccccccccccsccoee UW 

Aircraft connector plugs made by Can- 
non Electric Development Co., Los An- 
geles, are illustrated and described in 
special 16-page condensed catalog supple- 
ment just published by firm. 


Care of Gage Blocks .............. 20 
How to Make Your Standards Last 
Longer, 8-page booklet offered by Dear- 
born Gage Co., Dearborn, Mich., explains 
care of gage blocks, and describes firm’s 
working, inspection, and laboratory chro- 
mium-plated gage blocks sets. 


Century of Progress ......cccceeeee 21 

To commemorate its 100th anniversary, 
Joseph T. Ryerson & Sons, Inc., Chicago, 
has published attractively illustrated bro- 
chure titled, 100 Years of Peace and War. 
Superb drawings and sketches dramatize 
review of nation’s industrial growth dur- 
ing past century. Story opens with 
reference to Ryerson iron forges of revo- 
lutionary war days. 


Lathe-Training Aids ..........2+2- 22 

Varicolored folder being mailed by 
South Bend Lathe Works, South Bend, 
Ind., describes films, instruction books, 
bulletins, wall charts, and blueprints on 
lathe operation, which firm has prepared 
to speed training of new workers. 


Rate-of-Flow Meters .......eseee-- 23 
Theory of the Rotameter is special 12- 
page publication issued by Fischer & Por- 
ter, Hatboro, Pa. Given is thorough tech- 
nical explanation of rate-of-flow meters 
with pertinent tables and diagrams. 


Latest Machine Tools 


Heavy Duty Tapper..........24 


New 16-speed heavy duty lead serew 
tapping machine, with capacity of 14 in. 
N. C. in steel, has been brought out by 
Cleveland Tapping Machine Co., Cleve- 
land. Known as Model DB, unit suit- 
able for aircraft precision work is dual 
push button controlled for either auto- 
matic or manual operation. Sensitive re- 
verse control adjustment, via dial in- 
dicator, is stated to be capable of hold- 


ing vertical travel of spindle within a 
0.005-in. limit, and the rotational mo- 
tion of spindle can be reversed within a 
maximum of a quarter turn of spindle at 
moment of reversal. Incorporated are 
4-speed transmission and 4-step V-drive 
pulleys, with final drive through four- 
groove sheave with sensitive clutch for 
tap protection. Speed range is 45 to 
300 rpm. Unit comes with 3 hp. motor, 
oil pump and tank, and No. 4 MT spin- 
dle. To show machine’s construction, 
housing has been omitted in photo.— 
AvIATION, Feb. ’43. 


1,000-Ton Forging Press......25 
New 1,000-ton H-P-M Fastraverse 


self-contained open forging press is lat- 
est development of Hydraulic Press 
Manufacturing Co., Mount Gilead, Ohio. 
Huge unit has motor-driven hydraulic 
pumps mounted directly to press ecylin- 
der, with provision for prefilling and 
exhaust of main eylinder during rapid 
traverse ram movement, thus no aux- 
iliary steam boilers, hydraulic aceumu- 
lators, or intensifiers are employed. 
Direct communication is via overhead 
oil tank and main eylinder through 
valve in cylinder head. With speed me- 
tered by radial hydraulic pump, press 
closes and opens at rate of 560 in. per 
minute, and pressing speed is 105 in. 
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per minute. Unique feature is ram- 
travel reversal without operating valve. 
Instead delivery of radial pump is re- 
versed, providing for shockless reversal 
controlled manually by hand lever. 
Specifications—Pressing surfaces (L-R 
xF-B): platen 72x48 in., bed 72 x 111 
in., bolsters (u. & 1.) 68 x 48 x 9 in. 
thick, die blocks (u. & 1) 36 x 12 x 30 
in. high; daylight openings (max.): 
platen to bed 108 in., between die blocks 
30 in.; ram travel (max.) 42 in.; motors 
required (hp. x rpm.) (two): 200 x 720; 
shipping weight 244,500 lb.—AviaTION, 
Feb., ’43. 


New Boring Machine...-.....26 


In production at Century Engineering 
Co., Los Angeles, is new bench model 
precision machine for boring holes in. 
dia. to 23 in. dia. to tolerances of a 
few ten thousandths. Parts with parallel 
sides adjacent to hole are held by fixture, 
which is removable for attachment of 
other holders for unsymmetrical parts. 
Slide is air and hydraulically operated, 
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BOX PARALLELS 
Made of high grade, special analysis, 
fine-grained, semi-steel castings— 
square and accurate—all four walls 
equal in thickness. Special heat 
treated and precision ground. Made 
in 12 regular sizes; also four sizes of 
cube box parallels. Challenge also 
manufactures semi-steel Solid Paral- 
lels in 12 sizes. 


ANGLE PLATES 


These plates provide a practical and 
versatile method for clamping and 
holding work. Made of high grade, 
fine-grained semi-steel—special heat 
treated and precision ground. Fur- 
nished in 22 sizes. Write today for 
further details. 


V-BLOCKS 


Recommended for checking, inspect- 
ing, or layout of center lines and 
holes on all sizes of round work. 
Made from fine-grained semi-steel 
castings. Special heat treated and 
precision ground. Ribbed sides pro- 
vide strength and light weight and 
furnish a convenient means for clamp- 
ing. Five standard sizes. ese 


LATEST CATALOG 


illustrates and describes 
the complete line of Chal- 
lenge Precision Equip- 
ment. Send for it at once! 


THE CHALLENGE MACHINERY CO. 


GRAND HAVEN, MICHIGAN 








and metering valve adjusts feed speeds 
of fixture on slide, moving work toward 
boring bar, then quickly retracting it 
when cutting is completed. Boring bar 
spindle is actuated by 110-v. motor, with 
three-speed pulley permitting changes in 


spindle speed. Furnished is set of |p. 
cating plugs and bushings from % to 23 
in. dia., divided in increments of 1,16 
in., to be used with universal fixture, 
also six boring bars from 3 to 2} in, 
capacities.—AVvIATION, Feb., ’43, 





Shop Equipment & Accessories 


Low-Angle Hacksaw .........27 


From New Britain Machine Co., New 
Britain, Conn., is available low-angle 
hacksaw frame suitable for numerous 


shop jobs. Frame comes equipped with 
a wave-set 10 in. blade. Broken blades 
can conveniently be fitted into frames, 
work equally well. Tool is 13 in. in 
length—AviaTION, Jan. ’43. 


Anti-Fire Impact Unit........28 


Illustrated is impact switch, designed 
for Army and Navy, which automatic- 
ally discharges several pounds of fire- 
killing liquid carbon dioxide into engine 
compartment of combat plane in event 
of a crash. Developed by engineers of 
Walter Kidde & Co., Bloomfield, N. J., 


switch contains trigger device «adjust. 
able to go off only under a force great- 
er than any encountered during sharp 
dives and twists of aerial dog-fighting 
or rough landings on bumpy fields.— 
AviaTIon, Feb., °43. 


Sleeved Transfer Punch......29 


New aircraft worker’s transfer punch, 
called the Caffin Tru-Puneh, is a sliding 
tool within a sleeve and with the end of 


CROSS SECTION 


\ . . RAY 


the sleeve machined to template hole 
diameter. With interchangeable ‘ips tor 
holes to Ys in. dia., punch is stated to 
tranfer hole locations accurately ‘0 0.001 
in. Standard tips are available jor No. 
30, 3%, ws, 1, and fs template holes. 
Maker is Tru-Punch, Scotch Plaiis, N.J. 
—AvIaTION, Feb., ’43. 


Portable Plane Lift.........-30 


Designed for aircraft service and 
maintenance operations at airports and 
assembly work in plants, a new portable 
hydraulic airplane lift is annovaced by 
Globe Hoist Co., Philadelphia. Known 
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The remarkable precision which characterizes tained by continuous laboratory tests and produc- 
modern aircraft production, finds its counterpart tion control, play an important part in facilitating 
in the formulation and manufacture of Berryloid maximum Allied plane production. The most 
Aircraft Finishes. The uniformity and depend- famous American and Canadian fighters, bombers 

hole ability of these famous finishes, carefully main- and trainers are finished with Berryloid materials. 
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i BERRY BROTHERS 

ews DETROIT, MICHIGAN WALKERVILLE, ONTARIO 


BOSTON ¢ JERSEY CITY ¢ CINCINNATI © CHICAGO ¢ ST.LOUIS « INGLEWOOD, CALIF. 
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Want better, uniform bonding or heat processing? 


Bond plywood and other wood members 


of planes faster and 


Are you a builder or sub-con- 
tractor of assemblies and sections 
for wood planes and gliders? Then 
here are three important reasons 
why you should immediately con- 
sider the use of Thermex: 


1. Thick sections completely bond- 
ed in a few minutes. 


2. Uniform heating throughout 
assured. 


3. Rejections practically elimin- 
ated. 


Thermex permits absolute con- 
trol of heat at all times. Turn it 
off, increase or decrease it by the 
twist of a dial. Identical results 


better with Thermex 


may be achieved, so variations in 
product no longer is a problem. 


Thermex equipment creates heat 
within non-metallic materials. Pen- 
etration is even throughout—re- 
gardless of thickness. 


Bonding or heat processing with 
Thermex can speed production tre- 
mendously. In addition to doing a 
better job of bonding, a substantial 
saving in labor is made. 
Thermex is available in 
both portable and station- 
ary equipment. Write for 
new illustrated booklet giv- 
ing details about Thermex, 
its applications and advan- 
tages. Mail the coupon now. 


MeGIRDLER CORPORATION 


Shermer High Frequency Electrostatic Heating Equipment 
THERMEX DIVISION . LOUISVILLE, KENTUCKY 





| Nam 


Title- 


Firm 


A few THERMEX advantages 


Uniform heating throughout. 
Speed 


attained. 


never _ before 


of heating 


Can be applied to most non-metallic 
materials. 


Increases production. 

No redistribution of moisture. 
Less handling required. 
Reduces labor costs. 


Handles wide variety of jobs with 
high efficiency. 

Results may be reproduced without 
variation. 


No surface damage or danger o| 
overheating. 


Heating may be stopped immediately. 
No “hot plates” or steam required. 


Wide range of sizes for all 
requirements. 


The Girdler Corporation 
Thermex Division 
224 E. Broadway, Louisville, Ky 


Send us your free booklet on 
High Frequency Heating: 


Termes 


e.... eaeeoeees 


& Address_ 


a 
pea = City. 
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s Type A-70, unit’s entire lifting 
mechanism, cylinder, plunger, oil re- 
ervoir tank, pumping unit and elec- 
rie motor is mounted on base plate 
suspended independently from chassis. 
‘nder load, base firmly engages floor, 
while without load it rides free for 
sheeling about floor. From “down” 
position of 50 in., power lift is 27% in., 
plus hand-adjustment rise of 333 in. 
rw a total of 1112 in. Maximum lift 
apacity is 21,000 lb., and sustaining 
load capacity is 63,000 lb. Power is 
provided by 5 hp., 220-v., 3-phase, 60- 
yele motor.—AviaTION, Feb., 743. 
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Inverter Ballasts .......02.e31 


General Electric Co., Schenectady, 
announces new d.c. to a.e. inverter 
ballast for fluorescent lighting of air- 
caft instruments and indicators. Bal- 


with gist provides output voltage suitable 

for operation of two 4-w. Mazda F 
, lamps, designated as T-6x24, FA-5 
oul 


(pinless) blue F-6 lamps, for instru- 
went panel lighting. By means of 
of weond winding, there is also 3-volt, 

15 amp. output supply for such lamps 






—Lne 
NEW PRODUCTS 





as 0.19-amp., 3-volt, T-14 lamps for 
indicator lights: Weight of unit is 24 
lIb.—AviatTiun, Feb., ’43. 


Blind-Side Burr Tool.........32 


Burzit, new small eutting tool an- 
nounced by Scovill Mfg. Co., Water- 
bury, Conn., is designed for quick re- 
moval of burrs, from blind-side holes 





In operation, 
spring is compressed and burr remov- 
er inserted in rivet hole, then spring 
pressure pulls blade back against skin 


in aircraft skin sheets. 


sheet. One clock-wise turn of tool re- 
moves burr. Flat bearing section on 
blade prevents cutter from counter- 
sinking or thinning sheet. Units are 
for 32, 4, 32, and wv in. rivet holes. 
Each is fitted in container marked for 
identification—AVIATION, Feb., 743. 


New Brake Unit.............33 


Brake pressure cylinder, Model B-711, 
for use with hydraulic brakes on many 
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types of planes, has been designed by 
Scott Aviation Corp., Lancaster, N. Y. 
Unit weighs 23 oz., comes with instal- 
lation instructions. Pedal location is 
similar to front brake pedal location. 
—AviaTion, Feb., 743, 









NEW 10 GLUE? 


Casein Compe’ 


pivision OF © 


Send for free 
“First Aid” 
Gluing Handbook 





Written for the thousands of new 
glue users who face new problems 
and have to “shoot” trouble quickly. 
Covers all phases of joint and assem- 
bly gluing with CASEIN GLUE, cold- 
setting UREA-RESIN GLUE, and 
warm-setting PHENOL-RESIN GLUE. 

Subjects include: How to identify 
the cause of a poor glue joint; The 
mechanics of casein and resin glue; 
Common gluing faults and their 
remedies; Mixing, spreading, press- 
ing and maturing procedures, etc. 
22 pages. Easy to read. 

Every engineer and glue foreman 
should have a copy. We will send 
you as many copies as you need, at no 
charge. Address: Casein Company of 
America (Dept. A-243), 350 Madi- 
son Avenue, New York, N. Y. 


CASEIN COMPANY 
OF AMERICA 
Phenol-resin, Urea-resin and Casein glues 
to meet all aircraft requirements 
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ut Recruit Training Period 


of Your Screw Driver A 


ANYONE CAN DRIVE PHILLIPS SCREWG! 


In many of today’s war-expanded plants, 
raw recruits now literally walk from the 
employment office into responsible screw- 
driving jobs previously rated as skilled 
work. They produce efficiently, too, be- 
cause the job is simplified and made fool- 
proof by Phillips recessed head Screws. 

The Phillips driver centers automati- 
cally in the recess ...can’t slip out to in- 
jure hands or spoil the work. This means 
centered driving force...no fumbling, 
wobbly starts...no slant-driven screws 


PHILLIPS 4 


* WOOD SCREWS ° 


MACHINE SCREWS 


- . - no burred or broken screw heads. 

Snug fit and perfect centering of driver 
in the Phillips Recess enable workers to 
make uniformly tight fastenings .. . and 
do it with less effort. Driving speed is 
often doubled because easy-driving, skid- 
proof Phillips recessed head Screws make 
power-driving practical! 

They cost less to use! -Compare the cost 
of driving Phillips and slotted head screws. 
You'll find that the price of screws is a 
minor item in your total fastening expense 
... that it actually costs less to have the 
many advantages of the Phillips Recess! 


red QUREW9 


SELF-TAPPING SCREWS -» 


rmy 


KEY TO FASTENING SPEED 
AND ECONOMY 


The Phillips Recessed Head 
was scientifically engineered t0 
afford: 

Fast Starting — Driver point av: 
tomatically centers in the recess 
... fits snugly. Screw and driver 
“become one unit,” Fumbling, 
wobbly starts are elim inated. 

Faster Driving — Spiral and pow 


er driving are made practica 


Driver won't slip out of reces 
to injure workers or spoil m 
terial. (Average time saving 


- 50%.) 
Easier Driving — Turning powe 


fully utilized by automati 

ering of driver in scte 

. Workers maincain spetd 
ut tiring. 

Fastenings — S_rews af 

sored tight, — 


STOVE BOL 


Bolt & Nut Co., Port Chest 
‘istown. 


iffe, Conn, 
p., Southingtos 
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Shaft-End Brushes ...........34 shows which way to make needed ad- 
: justment.—AVIATION, Feb., 743. 
End brushes, designed to revolve on 


ands of power shaft and find way into 
leah pln holes, and indenta- Gear and Wheel Puller.......36 4 

tions, to clean, chip, and polish, are Added to line of Armstrong-Bray & GQ 
marketed by Osborn Mfg. Co., Cleve- @o,, Chicago, are new Steelgrip rigid- NEW PRODUCTS 
jnd. Brushes in photo (top to bot- arm gear and wheel pullers. Units 

tom): Weld cleaning brushes, cable end are made in three sizes to eare for wide 





range of plant machine, tractor, and 
truck maintenance  jobs.—AVIATION, 
Ieb., °43. 





tie bodies. Strong plastie, providing 
lighter weight gun, is designed for good 
impact strength with resistance to thin- 

Eclipse Air Brush Co., Newark, N. J., ners, solvents, paint removers, ete.— 
now offers spray guns with black plas- Aviarion, [eb., °43. 


Larger Stocks 
of 
eo Aircraft Steels 
S ge eee Now Available 


brush adapted to turning bends and 
cleaning hard-to-reach places, end bond- 
ing brush (left) for cleaning zine chro- at 
mate from around rivet holes in air- 

plane structures, and a series of three 


Plastic Spray Gun...........37 








end brushes of varying sizes for jobs 
such as cleaning motors, pistons, and 


cylinder heads.—Aviation, Feb., 743. 


Adjustable Spacing Collar... .35 
Our Chicago, St. Louis, Cincinnati and Jersey City 
Improved heavy-duty adjustable spae- 


ing collar for milling machine cutter ar- plants have been designated by the WPB to carry 


hors is announced by Dayton Rogers Aircraft Quality Alloy Steel Bars. (ACW). These 
Mfg. Co., Minneapolis. Made in six 
sizes, collars have maximum over-all 





steels are for use only in airplanes, and are avail- 
able only to the aircraft industry and its sub-con- 
tractors. Ryerson also carries thousands of kinds, 
shapes and sizes of other steels on hand for im- 
mediate shipment. Steels for maintenance and re- 


pair—steels for construction and for manufacturing. 


When you need steel in a hurry—call Ryerson! Our 
engineers and metallurgists will be glad to work 
with you on any problem of steel supply or appli- 


cation. 


JOSEPH T. RYERSON & SON, Inc., Chicago, Milwaukee, St. Louis, 
Cincinnati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, 
Jersey City. 





width to compensate, when necessary, 
for severe tightening of arbor nut on 
heavy production requirements. Maxi- R » ia R S '@) ™ S T E a L a S E R V | € FE 
mum over-all adjustment is 4 in. by 
half :housandths. Engraved indicator 





AVIATION, February, 1943 





FOR SERVI 


Call in wm 3 


When Welding Problems Confront You, Our Engineering and Metallurgical 
Staff Are Ready To Serve You. Here You Will Find A Wealth Of Informative 
Material On The “Know-How” Of Welding. 











C & H Supply Company 
SEATTLE, WASH. 


eo 


International Mach'y Co. 
HAMILTON, ONTARIO, CAN. 
































Specialty Equipment (o, 
NEW YORK, N. Y, 


| 








Cardinal Supply Company 
OMAHA, NEB. 























Machinery Sales Company 
SAN FRANCISCO, CAL. 


x‘ Marshall Supply Company 
Masco Equipment Company 

Machinery Sales Company TULSA, OKLA. 

eS LOS ANGELES, CAL. 












































an, Sel 
Stored energy with preheating and vari- 
able pressure with precompression are 
but a few of the many features invented 
and pioneered by Sciaky. 








, , Sciaky Type PMCR.2S16 
Sciaky P rovides these Electric Resistance Welder, 
advanta 4 ese 9 o ne ae a wd 

gg a ft 

. Weldi i 
-» Low Current Cost pene two thicknesses of 
-016” in aluminum alloys 


.-- No Special Power Lines up to and including .080”. 


..«. Sound Uniform Forged 
Welds 


«Complete Automatic 
Operation Write for 


« « « High Speed Production Informative 
»e.« Minimum Maintenance Literature 





; an A complete line of Spot, Seam, 
wa. No Special Training Portable, and Stored Energy 
Required for Operators Welding Machines: DC and S§CIAKY BROS. 


AC Manufacturers of a Compicte Line 
“hy y of D.C. and A.C. Electric Resistance 
i : All wl Welding Machines 


The Sciaky Process.”” A915 W. 67TH ST, CHICAGO, ILL 


eee, PROCESS ELECTRIC RESISTANCE WELDING 
EC lA K Yy STORED ENERGY - VARIABLE PRESSURE 
—=——— /> WITH PREHEATING - WITH PRECOMPRESSION 


AVIATION, February, 194 





= 
z 
i 
“4 
* 





AVIATION, February, 1943 

















HERE’S NEW CAPACITY 
FOR PRODUCTION OF 


Aircraft Parts 


IN ALUMINUM AND STEEL 





@ Our new Aircraft Division... completely 
equipped, and supervised by men specially trained in aircraft 
plants ...is now in production. Present contracts cover man- 
ufacture of Ailerons, Rudders, Elevators and Ammunition 
Boxes in Aluminum ... Vertical Fins, Stabilizers, Elevators 
and Carburetor Intake Valves made of Steel. 


Other types of aircraft parts within the range of our facilities 
and experience are indicated by partial Check List at right. 

Back of this new Lyon Aircraft Division is an organization 
with 43 years of production experience with metal ...a staff 
of executives and workers who have more than two years inten- 
sive and extensive training in the production of war products. 

Investigate the application of Lyon facilities to your air- 
craft parts requirements. Phone, write or wire for complete 
list of facilities and equipment for aircraft work. 


LYON METAL PRODUCTS, INCORPORATED 
General Offices: 5802 Madison Ave., Aurora, Ill. 
Branches and Distributors in All Principal Cities 


DAS CRO ON ect et 


Say Sa ater 





Partial Check List 


1. Wing Tips 


2. Doors—Cabin 
and 
Bomb Bay 


3. Cowling 


4. “Control” 
Surfaces 


5. Wing Struts, 
Framing, etc. 


6. Transport 
Cabin Benches 
(Seats) 








WRITE FOR BOOK 


“Craftsmen in War 
Production.” De- 
scribes and illus- 
trates our modern 
plants and equip- 
ment. 


LYON Facilities for Producing 


7. Wheel Pants 
8. Nacelles 
9. Elevators 


10. Vertical 
Fins 


11. Stabilizers 
12. Gas Tanks 
13. Flaps 


14. Ammunition 
Boxes 


15. Installation 
Flap Doors 





LYON METAL PRODUCTS, INCORPORATED 
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York City. 


ill Take Wood Jobs......S-137 


Well-equipped and long experienced, 
n Indiana manufacturer of quality 
hardwood products, furniture, and pre- 
abricated cabinetry has productive ca- 
pacity available to prime contractors 
or subassembly or processing work in 
he aireraft field. Recently, firm has 
fesigned and built special wood units 
or government projects. Personnel 
neudes 200 skilled and semi-skilled 
rod machinists and cabinet makers. 
Modern, five-building plant affords 150,- 
00 sq. ft. of floor space, and there 
pre complete handling, loading, and 
hipping facilities. Complete lumber- 
hying kin has approximate capacity 
of 150,000 board feet per month, and 
heated lumber shed has similar eapae- 
ity. Machines and other equipment— 
Planers: two, roughing and 36-in. cab- 
inet; saws: ten, including two cut-off, 
three rip ineluding hand-feed unit, two 
band with 16- and 30-in. wheels, and 
three miter of tilting mandrel, tilting 
table, and 14-in. type; jointers: four, 
including one face and one hand- 
cabinet; equalizers: two, one hand- 
led; two moulders; lathes, two, auto- 
natic turning and hand turning 15-in. 
tia. 8-ft.-0-in. long; double-end tenoner ; 
sanders: thirteen, including one 43-in. 
drm, two flatbed, seven belt with one 
Sin, edge unit and one 72x60-in.-bed 
tutomatic, also standard profile, four- 
bush profile, and 18-in. horizontal 
ters: two, single-spindle vertical and 
Shit aut, matie horizontal; hollow chisel 
lortisine machine; shapers: two, 15,- 
00-rpm. double spindle and 7,200-rpm. 
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SUBCONTRACTORS 
“SECTION 


Men and Machines 
@Available for War Work 


Production facilities—plants, precision tools, and 
skilled operators—are available to further the war 
effort. To bring prime and subcontractors together, 
AVIATION offers this clearing-house of information. 
Address inquiries, with reference to accompanying 
key number, to AVIATION, 330 W. 42nd St., New 


single spindle; glue process equipment: 
two 40-section clamp earriers, two plate 
spreaders and one rotary spreader, 
horizontal hand glue press, and 3-gal. 
glue maker; clamps: nine, including 
five flat-ease of 54x30-in. and four re- 
volving-case of 90-in. capacity; dove- 
tailers: two, 10- and 20-bit; also 10,000- 
rpm. router and a post drill. Likewise 
included are two air compressors capa- 
ble of maintaining 100-lb.-sq.-in. pres- 
sure, nine spray booths, a repair-and- 
sharpening tool room. In addition there 
are such portable tools as_ routers, 
shapers, jointers, drills, planes, pneu- 
matie and electric sanders, bar and 
“*C”’ clamps, ete. Also there is com- 
plete warehouse conveyor equipment. 


Electrical Unit Facilities. ..S-138 


Because of government curtailment 
of ordnance production, an East Coast 
manufacturer of heat controlling de- 
vices which have required a high de- 
gree of ability in management, design, 
and machine and assembly work, now 
has facilities available for production 
of aircraft electrical mechanisms and 
other precision parts. 


Metal-Parts Capacity.....S-139 


West-central Ohio plant, which in 
peacetime made custom auto bodies, 
and which has since employed its 
skilled workmen and craftsmen in the 
production of tools, jigs, dies, and 
various sheet metal and light structural 
parts for the Air Corps-and for plane 
manufacturers, reports it currently has 

















Are you interested in: 
(1) Reducing time and cost of 
handling tools and materials; 
(2) Saving floor space; (3) In- 
creasing protection against fire, 
sabotage and personal injury 
hazards? 

This comprehensive catalog 
contains many suggestions for 
meeting these war-time prob- 
lems. It illustrates and describes 
many types and sizes of shop 
boxes, work benches, portable 
tool stands and many otheritems 
that manufacturers of Airplanes 
and Airplane Parts are finding 
most effective in every produc- 
tion operation. 

Mail coupon today for your 
copy of this useful book. 

LYON METAL PRODUCTS, INCORPORATED 


General Offices: 5802 Madison Ave., Aurora, Ill. 
Sales and District Offices Mannea by 
Experienced Engineers in All Principal Cities 


LYON 


SHOP EQUIPMENT 





5802 Madison Avenue, Aurora, Illinois 
Send FREE copy of Lyon Shop Equipment 


I 
Catalog. 
: 


LYON METAL PRODUCTS, INCORPORATED } 
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Name 





Addr 





State 
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Riccaapananmsaeenaneiemuneasasaeaal 
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Poze STRENGTH /770722 DURABLE Yiioze EFFICIENT Vio22 HEAT TRANSE 


The Navy said ‘‘shock proof,’’ so McQuay 
engineers produced RIPPLE FIN Coils. These 
new McQuay Coils, available for both heating 
and cooling, provide a more efficient surface of 
superior strength and durability. The RIPPLED 
fins have additional surface that transmits 


more heat. The RIPPLES also provide ample 
stiffness— preventing bending of the fins under 
the most severe conditions. Thousands od 
McQuay Coils have been and are being fur 
nished for the navy’s fighting ships. McQuay, 


Inc., 1624 Broadway N.E., Minneapolis, Min. 


AIR TEMPERING EQUIPMENT 


INC. ESPECIALLY DESIGNED FOR INDUSTRY 
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pacity available for further aircraft 
ork. Experienced in handling sheet 
winless steel and sheet aluminum, 
mpany has hydraulic and punch 
esses 2nd drop hammers for forming 
eet metal parts, as well as adequate 
years, saws, and brakes. Also listed 
fe machines and trained personnel for 
me, are, and spotwelding of mild 
els, steel alloys, and stainless steel, 
io for flame-welding aluminum sheets. 
, field of structurals, company has 
me considerable forming, welding, and 
iting of tubing, as well as angles, 
hannels, eye sections, ete. Capacity is 
pen on machine shop units (including 
thes, mills, planers, drill presses, ete.). 
mong «ireraft items which plant has 
oducedi are ducts, elbows, ete., of sheet 
Imminu, and tailpipe troughs of 
jinless steel. It has drilled, milled, 
md handled forming operations on 
lmminum extrusions, tow bars, and en- 
ine, fusclage, and hoisting slings made 
f plate, tubing, structurals, and cable. 


sun Do Metal Work.......S-140 


Equipment and personnel adaptable 
pr production of aircraft metal work 
m be made available by a Wisconsin 
mufacturer of sheet metal products. 
ast production by firm has been en- 
‘ly to customer’s specifications, en- 


orm 


yp. $- 9° 
: crons TO st 
wsmume CONTPAT 3 EAT. an 
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gineering department personnel being 
highly trained in interpreting customers’ 
needs from their blueprints. Though 
company has not as yet done work 
directly for aircraft manufacturers, it 
has handled considerable number of 
subcontracts on small items going into 
various aireraft production parts. Ma- 
chine tools—Three press brakes capaci- 
ties 15 to 110 tons, distances between 
uprights from 3 to 104 ft.; also box 
brake and forming brake, each 6 ft., 
manually operated; 18 punch presses, 
of flywheel and geared types, capaci- 
ties from 12 to 70 tons, bed plates 
12x12 in. to 22x48 in.; hydraulic press, 
capacity 200 tons, bed plate 44-in. dia.; 
seven vertical drill presses, capacities 
4 to 4 in, measurements (spindle 
center to column) 5 to 13 in.; six other 
drill presses, including radial, bench, 
and back geared types; cutting equip- 
ment: nine shears of varying types, 
including capacities #7 to #16 gage, 
shearing lengths 6 to 10 ft., throats 30 
to 54 in., with circle cutting and flang- 
ing devices; also turret nibbler, capac- 
ity + in., throat 36 in., with cirele cut- 
ting device; rolls: two hand _ types, 
lengths 30 and 42 in., gages #20 and 
#16, min. dia, 2 and 3 in., respectively ; 
two 6-ft. long power type rolls, one 
with 4-in. capacity for total length, 
min, dia. 6 in., other #14 gage capac- 
ity, min. dia. 5 in.; also 48-in. powered 
forming roll and six assorted hand- 
operated metal-forming rollers; beading 
machines: three of #16 and #18 gage 
capacity, throats 24 and 27 in., also 
#18-gage capacity turning machine, 
min. dia. 34 in.; spotwelders: 15 (8 
manual, 2 automatic, 5 motor-driven) 
from 10 to 75 kva., ineluding 2-pe. 
capacities, #7 to #14 gages, and 30 
to 38 in. throats; are welders: five, 
125 to 300 amp., 74 to 15 hp., 35 and 
40 v., welding ranges 20 to 375 amp.; 
also 75-amp. generator electric are 
welder and 35-kva. electric unit for con- 
tinuous electric seam welding; grind- 
ers: four, one 2-wheel, 14x13-in. dia., 
3,000 rmp., 1-in. dia. shaft, others face 
and emery wheel units; polishing lathes: 
three, 2-wheel, 5x16-in. dia., 2,400 and 
3,000 rpm., 14-in. dia, shafts; riveting 
machines: three, two with capacities 
3/16 & 9/64-in. dia. and }-in. dia., 24 
and 7-in. throats, respectively, and one, 
capacity %-in. solid rivet, 20-in. throat; 
three air compressors; lathes: five 
(three engine and two bench, with 
four adapted to thread eutting) 8 to 
20-in. swing, one is 10 ft. between 
centers and others 28 and 30 in.; two 
shapers, 12- and 24-in. stroke; milling 
equipment: two machines, one slitting, 
other milling unit with dividing & 
vertical head attachment; planer, 22- 
in. between uprights, 48-in. table, 20-in. 
height; metal band saw, 18-in. throat; 
also other miscellaneous equipment. 











PERFORMANCE 


IT Must Not Fail! 


Performance in action is 
the final test, for man 
or machine! Unfailing 
ability to do the job 
assigned . . . each of 
us must have that abil- 
ity, we must build it 
into the goods of war 
we create. 


Hundreds, yes thous- 
ands of welded tubular 
assemblies — thousands 
of intricate forgings 
pour from our plants 
onto major aircraft pro- 
duction lines. Each is 
fashioned to perform 
. . . to unfailingly do 
the job for which it is 
designed. 


Performance in action 
—that is the final test! 


AIRCRAFT MECHANICS 


Colorado Springs, Colorado 


(The Rockies’ largest producer of 
welded and forged aircraft parts) 









































More than forty-four years of successful experi- 
ence combined with the vast manufacturing facili- 
ties of our organization have been extended to the 
aircraft industry to provide increased output. All 
types of assemblies in both metal and wood, con- 
Helps speed up : trol surfaces and major construction are included 
AIRCRAFT. in the type of work which our company is doing 
PRODUCTION ue for pti aircraft en We invite your 
consideration of our facilities. 








Ammunition 
Storage 


Back Rest 


Oxygen 
Storage 
Rack 








WEA 





Chart 
Holder 


Working For 
Victory 


WEBER SHOWCASE & FIXTURE CO., INC. 5700 AVALON BOULEVARD, LOS ANGELES, CALIFORNIA 
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ach. 


Tonight’s 


eat guy takes off, and a headline is in the 
bing. ..a headline about courage and spunk 
4rmy Bell Airacobras that help him shatter 


Zeros into ‘‘kingdom come.’’ From General 


Arthur’s Headquarters, Australia, October 
(A. P.) comes news of the citation for 
’ of this Army Pilot: 


} . . ’ 
antry in action 
ceo ua agen 


Capt. Mainwaring was leading a 
ight of Airacobras over New Guinea 
n May 29 when one of his planes was 
tacked by eighteen Jap fighters. 
urning back he shot down the leader 
|. i the enemy formation and scattered 
ie others. He then reformed his 
wn group and made a co-ordinated 
_ tack, destroying three more and 
| ossibly shooting down two others. 


2 AP Oe eT 


» The day is coming 


‘ tory will end this 


Under control of the Airacobra pilot 
is one of the world’s hardest-hitting 
fastest-moving ore man arsenals. 
Forward is a powerful cannon. 
Flanking him are heavy machine 
guns. Around him is protective armor 
and behind him is 
an outstanding rec- 
ord of Airacobra 


success in combat. 


when Allied Vic- 


war. An advanced 


lesson for Japs 


... subtracting Zeros 


world of air-borne commerce will 
follow. Then, all of our engineering 
skill and resources will turn from the 
needs of war to building pianes for 
the needs of Peace. © Bell Aircraft 
Corporation, Buffalo, New York. 


Ahracobras for _ 


for PLANES FOR — 


BELL 7.../ 


PACEMAKER OF AVIATION PROGRESS 




















WARHAWKS -—Zocrgnhtere/ 


world’s finest combat pilots share 
credit for this remarkable record wii 
the thousands of Curtiss workers who 
are building these world-famous figl: - 
ing ships in quantities unprecedente | 
in the annals of aviation. 


For outstanding acco.nplishment, 
Curtiss- Wright Buffalo workers 
are now proud possessors of 
the new joint Arny-Navy 
Production Award. 








Wherever the enemies of democracy 
attempt to strike—in the Arctic’s sub- 
zero wastes or the desert’s blistering 
battleskies—Curtiss P-40 Warhawks 
are meeting and defeating every type 


of fighting ship they encounter. The 


CURTSS SeooW RIGHT 


AIRPLANE DIvIstown 


Send 10¢ for “Men and Wings’’— a fascinating 96-page history of aviation by Assen Jordanoff. Airplane Division, Dept. M., Curtiss-Wright Corp., | ‘alo, N.Y: 
KERN : eras as ne wy © r a x 


Re . 





OF INDUSTRY FACTS, FIGURES, PERSONNEL, AIRCRAFT AND ENGINES, EQUIPMENT, MATERIAL 


The World’s Leading Operational 
Aireraft .. 181-239 
Thirty pages of photographs, three-view silhouettes 
and textual data. As an aid to recognition in- 
structors, pilots, anti-aircraft gunners and spotters, 
these pages are so arranged that the photographs 
and silhouettes may be clipped and pasted on 
cards, with the printed data folded on the back. 


American Military Aireraft 181-207 
Fighters .is 181 
Bombers 
Cargo-Transport 
Observation 
Liaison-Trainers 


Gliders 


British Military 209-219 
Fighters 209 
Bombers .... 215 
Cargo-Transport a 219 

Russian Military Aircraft 221-227 

Fighters 221 

Bombers 

Cargo-Transport 


Italian Military 
Fighters 
Bombers 


German Military Aireraft 
Fighters 
Bombers 
Cargo-Transport 
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Japanese Military Aircraft 
Fighters 
Bombers 


American Aircraft Engines . 


Specification Tables ._.... oe , 255-262 
The most authoritative compilation of releasable 
data on American aircraft and engines, together 
with the most complete data available on both 
Allied and enemy air force components. 


American Military Aircraft : 
Foreign Military Aircraft 

American Military Gliders seruden 
American Aircraft Engines........ 5 260 
Foreign Military Engines 262 


5) 
BS) 
3 


Aviation’s Directory of the Industry 265-2 
Alphabetical listings of all prime contractors, in- 
cluding plant addresses and names and_ positions 
of key personnel. 

Aircraft Manufacturers 
Glider Manufacturers 
Engine Manufacturers 
Airlines 

Aviation Schools 


Directory of Products and Suppliers .. 
Alphabetical listing of products used in aircraft 
and engine manufacture, giving names, in alphabet- 
ical order, of suppliers. 


Direetory of Suppliers’ Addresses and 
Personnel ; 7 
Alphabetical listing of aviation suppliers with 
addresses and names of key personnel regardless 
of products supplied. 
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Top Layer... As “umbrellas” for our 


high-flying bombers and medium altitude 
formations, Republic P-47 Thunderbolt 
squadrons cover the attack. Enemies reach- 
ing for the sun will have slim chance against 
these fast-charging, 8-gun strato-fighters. 


The Thunderbolt assures control of the sky. 


REPUBLIC AVIATIO 


REPUBLIC AVIATION CORPORATION Mate FARMINGDALE, L. L, NEW YORK 
AVIATION 


AVIATION, February, 
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Fighters 


Bell P-39 Airacobra 









































4, outstanding medium — altitude 
fighter powered by an 11500 hp. 
V-type iquid-cooled Allison engine 
younte’ behind the pilot. — Pro- 
yller is driven by an extension 
shaft. .\rmament consists of one 
amm. cannon firing through the 
propelle hub ands a varying num- 
or of ©0- and 30-eal. machine guns. 
y service dn the South Pacific, 
he Alectians, England and Rus- 
: ia. An all-metal low-wing mono- 
P Diane with 34-ft. span, 29-ft. 9-in. 


ngth end 9) ft. 2% in.-height. 
wp specd 1s In excess of 38U mph. 





Curtiss P-40F Warhawk 


This latest development of the 
p40 series is the first to be 
powered by the — Paekard-built 
Rolls-Royce Veo type. 1200 lp. 
ugine, op speed is over 380 mph. 
Iris an all metal low wing mono- 
plane with span of 37 ft.. length, 
1 ft S in. height, 10 ft. 7 in. 
Armament has been jinereased to a 
ninimum of six 5O0-eal. machine 
wus fixed in the wings. This 
plane, like its predecessors?. oper- 
ates in the widest variety of eli- 
mates, and with auxiliary tanks, 
performs medium = range missions 
of every deseription. Its scores 
in combat have proved its use- 
fulness. 
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Grumman F4F Wildcat 


Credited with bringing down more 
Jap Zeros than, all other planes 
combined, this “éarrier-fighter is 
ilo extepsively tised by the Brit- 


4 


as ¢ Martlet. Press ctis- 
watches from the South . Pacific 
report. that tad iso beens widely 


usel US a land-based fighter, ren- 
ering: exeeptional service sin® the 
Battle of Guadaleanal. It is also 
Inilt by Eastern Aireraft Division 
of General Motors under the Navy 
designation, "F-M41. Powered by, a 
200 hp. Pratt & Whitne¥ engine, 
top speed is over 300 mph. Span 
SoS ft., length 28 ft. 10 in. 





Rudy Arnok 
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Lockheed P-38 Lightning 


Of unique twin-boom construction, 
the single-plaee P-38 has proved 
0 be an unusually versatile craft, 
rving as a high altitude’ fighter, 
low-leve! and dive-bomber and pho- 
lograph-;cconnaissanee plane. It 
powered by two turbo-super- 
carged 1150 “hp. Allison liquid- 
‘wled eogines giving it a ceiling 
* over 40,000 ft. and a top speed 
"well over 400 mph.” A special 
lockhee:!-Fowler flap, however, 
ag vnding speed down to 80 
ql and aids — maneuverability. 
ins 52 ft, length, 87 ft. 9- 
wil6 in. height, 9 ft. 956° in, 
sfoss weight 13,500 Ib. 
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White-Rodgers offers entirely new 
developments in automatic tem- 
perature modulation equipment 


for the control of — 


1. ENGINE COWL FLAPS (BOTH AIR 
AND LIQUID COOLED). 


2. OIL COOLER SHUTTERS OR FLAPS. 


3. CABIN TEMPERATURE (BOTH SUPER- 
CHARGED AND NORMAL). 


4. CARBURETOR AIR TEMPERATURE. 


MAKE THEM MORE & MORE AUT 


4p 
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North American P-51 Apache 


alled one of the most aerody- 
amically advanced — aircraft in 
peratio:: today, the P-51 is one of 
e few single-engine fighters used 
ver Germany itself, an indication 
fits long-range on which actual 
ata, With speed and armament, 
re restricted. In service with the 
AF as the Mustang, it is also 
sed extensively as an Army co- 
ration plane on daylight sweeps 
er Fr:nee, on offensive opera- 
ous against Nazi transport and 
mmunications. Powered by an 
150 hp. Allison, the P-51 weighs 
724 Ib.. has span of 37 ft., length 
2 ft. 2 in. 


American 








Republic P-47 Thunderbolt 


he largest and heaviest single- 
Nace fighter in the world. It is 
low-wing monoplane of 41-ft. 
wn, 32-ft. S in. length. One Pratt 
d Whitney 2000 hp. turbo-super- 
barged engine takes this plane 
» high altitudes and gives it a 
» speed of more than 400 mph. 
med with at least six heavy 
libre machine guns, it is un- 
yualled in firepower. It was dle- 
ged by Alexander Kartveli. 
feighing more than 13,000 Ib., it 
as heavy as the old Ford tri- 
hotor. A large four-blade pro- 
ler harnesses the horsepower. 








Vought F4U Corsair 


he world’s fastest shipboard 
ghter. Span, 40 ft.. length, 31 ft. 
ith a Pratt and Whitney 2000 
p. engine, it is the Navy's most 
werful fighter, in the 400 mph. 
lass, It has many heavy calibre 
hachine guns, and is comparable 
hmany ways to the P-47, weigh- 
nh’ a little over 9,000 Ib. loaded. 
he inverted gull wing shortens 
ie landing gear and _ still gives 
eeessary clearance for large pro- 
eller, and improves the pilot's 
sibility as well, 





mbers 


Boeing B-17E Flying Fortress 


We ship that changed Kuropean 
pheepts of precision bombing. 
Heavily armored, with exceptional 
power, it has 13 guns of var- 
us calibres. Powered by four 
dey], 1200 hp. Wright Cyclones. 
a? Weight, about 30 tons. Span, 
y ft. 9 in., length, 73 ft., height, 
ft. 6 in. This plane is also be- 
wilt in quantity by Douglas 
md Vega, in one of the earliest 
amples of industry cooperation. 


AVIATION, February, 1943 


‘ 





























| Among the many advances in manufacturing air- 
craft piston rings is the Ramco MICRO-LAP, a 
_|precision method of lapping which insures flatness 
||to extreme tolerances. 


Ramco’s insistence through the years on Engineer- 








ing and Precision, in standard equip- 


R NVe ment and replacement piston rings, is 


Gaga making it possible for Ramco to help 
pisTON RING 


Tey Le 


AMCO MICRO-LAF 








or AIRCRAFT PISTON RING 


meet today’s needs for efficient rings on many fron 
Ramco’s Engineering and Production facilities: 


dedicated to the war effort. Our 25 years’ experien 


and knowledge of piston rings is available where 


they can be used in the industry. 


A fuller description of our facilities is contained 
a recently published magazine article, a reprint 


which we'll gladly send to you upon request. 
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TURN IN THAT SCRAP...TO BEAT THE JAP i 
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Brewster SB2A Buccaneer 


» all-metal, mid-wing monoplane 
jipbow rd fighter-bomber. The 
ritish ¢xport version, Bermuda, 
“ysed as a land-based _ plane. 
riven DY a  two-row Wright 
lune (OOO hp. engine, top speed 
“about 350 mph. Range, 1000 
;, Span, 47 ft., length 39 ft. 6 
», Weight loaded, 11,000 Ib. Both 
it and gunner are protected by 
mor. [it is provided with split 
hiviss Cleese” type diving flaps 
milar to those installed on the 
uglas Dauntless, 












American 




















Consolidated B-24 Liberator 


mg-range heavy bomber with a 
un of 110 ft.. length, 64 ft. High 
ing type, With twin-fin and rud- 
er. Four Pratt & Whitney 1200 hp. 
wines give a speed over 300 mph., 
nl a range of over 3,000. mi. 
yaded weight, about 60,000. Ib. 
mb load, about four tons. Con- 
ming to Ameriean practice, it is 
mvily armed to cover every pos- 
ible angle of attaek. It has the 
wrow chord of the Davis wing 
hich makes the craft easy to 
lutify. A cargo version, the C-87 
Lierator E.cpress, is also in: mass 
ruluetion, 











BS Consolidated PBY-5 Catalina 


n outstanding long-range patrol 
mber with a span of 104 ft., 
gth, 65 ft. With two Pratt and 
hitrey 1200 hp. twin-row ra- 
las, it has a top speed of 185 
yh. and a range of 3,000 mi. 
ight loaded, 27,080 Ib. Armed 
‘ith machine guns in nose, side 
listers, and tunnel hateh. Depth 
froniharges or torpedoes, or bombs may 
eecarried under the wings. Ex- 
: rusively used by the British as 
(1¢S Mell as ourselves. It was a Cata- 
ni Which found and trailed the 
wi battleship Bismarek. 








erien 
here 
ined 


Consolidated #®B2Y Coronado 


ls four-engine patrol bomber 
‘ing hort is eredited with a range 
T nearly 5,000 mi. Like its sister 
i), the Consolidated PBY Cata- 
lm, it has retraetable wing floats 
Mich fold out and up to form the 
Muigtps. The largest airplane in 
val serviee, it is 25 ft. high, 115 
‘in span, 79 ft. 4 in. in length 
lil has a gross weight of 60,000 
Powered by four 1200 hp. 
ttt & Whitney engines, it has a 
”» Speed of approximately 225 
Wh. Armament consists of heavy 
libre machine guns. ; 
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PREDICTABLE PERFORMANCE 


Our guarantee of predictable performance of our TENUAL 
Aluminum castings is due to the combined efforts of our research 
engineers, careful supervision and unmatched craftsmanship. 
Add to this over thirty years of experience in doing one thing 
well, and you realize why we are one of the largest producers 
of sand and permanent mold aluminum castings. 


The name ‘“‘TENUAL” stands for quality sand and permanent 
mold aluminum castings. When the time comes for us to produce 
castings for your peacetime needs, TENUAL Aluminum castings 
will be equally as efficient as they are in today’s war equipment. 


ALUMINUM CASTINGS 
Photograph shows a load of castings ready for 


heat treatment . . . Note size of castings in 
comparison with man at left. 





















Curtiss SB2C Hell Diver 


4 heavy shipboard fighter-bomber, 
used by the Army under the desig- 
nition A-25. Low mid-wing mono- 
plane. Engine, one Wright Cyclone 
1700 ip. two-row_ radial. Top 
speed, 300 mph. Range of 1,200 
mi. cruising speed of 250 mph. 
servicer ceiling, 25,000 ft. Span, 
jo ft. S in, length 35 ft. 2 in. 
Armarient details restricted, but it 
js rate | as one of the most heavily 
armed ships of its type in the 
world. A bomb load of about 1,800 
Ib. bombs can be carried inside the 
fuselage. 


. 
an 


American 








Douglas A-Zzu poston 

This very versatile attack-bomber 
is used by the British as the 
Boston for a wide variety of 
straight-and-dive bombing. As the 
Havoc, carrying heavier armament, 
it has proved to be one of the 
world’s most deadly night fighters, 
used with great effect by the RAF 
over England. Span, 61 ft. 4 in, 
length. 47 ft. 3 in. Engines, two 
Wright Cyclone 1.700 hp. radials. 
Top speed, over 325 mph. Employs 
trievele landing gear. In desert 
fighting with its attendant mainte- 
nanee problems, the A-20 has an 
impressive record. 












Douglas SBD Dauntless 


Also in service with the Army as 
the A-24 Banshee, this dive 
bomber has seen plenty of action 
in naval engagements, including 
the Coral Sea and Midway Battles. 
An unusual feature is the “swiss 
cheese” type perforated flap. one 
half of which folds up and the 
other down to aet as a diving 
brake. A 500-lb. bomb is carried 
externally under the fuselage and 
light bombs can be slung under the 
wings. Its 1,000 hp. Wright Cyclone 
engine gives a top speed of 275 
mph. Span is 41 ft. 6 in.. Jength, 
31 ft. S*4 in., height, 18 ft. 1 in. 








Rudy Arnold 





Douglas TBD Devastator 


Developed from one of the first 
monoplane torpedo bombers, it is 
one of the standard earrier-borne 
craft of this type. Though not so 
widely publicized as others of its 
type, it served with honor in the 
Battle of Midway and other en- 
a sigements. The wing skin is cor- 
Tugated from the landing gear— 
Which, retracts rearward—to the 
tips. Weighing 9,300 Ib. with full 
oad and erew of three, it has a 
Span of 50 ft., length, 35 ft. 6 in., 
and height of 18 ft. 1 in. An S25 
hp. Pratt & Whitney Torin Wasp 
Junior engine gives it a top speed 
of 225 mph. at 9,000 ft. 
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Timer illustrated is a 
Type SX Combination 
Synchronous Timer for 
spot, seam, or pulsation 
welding. 
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Where welding time of a few cycles only is required for Mii 


critical metals and small parts, random (nonsynchronous) &...... 


FOR SPOT, SEAM OR PULSATION WELDING 





switching seriously affects the quality of the weld. This is 





because initial surge currents can cause as much as 50% 
variation in the heat produced in a weld — producing either 
a warped, burned, or weak, cold weld. 

Westinghouse Synchronous Timers eliminate unpredict- 





able ‘‘transients”’ or current surges by always starting and 

stopping the weld current at the zero point on the current 

wave, or later (when heat control is used). As a result, each 

weld duplicates the quality of the preceding one because the 

wave form is the same. 

seineiaateeen- die These timers make possible a rigorous system of quality 

Starting and stopping at zero point produce even control that insures consistent welding of critical alloys and 
wave form—uniform “heat”. thin materials. Stainless steel, for example, can be welded 9B" 

without loss of stainless properties. Discoloration and elec- 

trode “‘pick-up”’ can be reduced. Investigate the possibilities 

of Westinghouse Electronic Control for your resistance 
CONTACTS SEPARATE welders. Ask your Westinghouse Representative for Booklet 
B-3102. Or write Westinghouse Electric & Manufacturing 


Company, East Pittsburgh, Pa., Dept. 7-N. J-21223 





NONSYNCHRONOUS TIMING 
Random (nonsynchronous) switching may pro- 


duce this wave form—unpredictable “heat”. Westinghou % e 
RESISTANCE WELDING CONTR 
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Grumman TBF Avenger 
i. Navy's famous new torpedo 
amber. Very similar to the Wild- 
in appearance, It can carry a 
yi) size torpedo internally, and 
one of the largest earrier-borne 

Approximate dimensions 
Span, 53 ft.. length, 37 ft. 
ross Weight, 12,000 Ib. Engine 
one Wright Cyclone, 1700 hip. 
vial. Cop speed is said to be 
out 270 mph. Carries a crew 
fo three. With a dorsal turret. a 
mel gun bottom rear, and 2,000 
of bombs. or a torpedo, The 
is probably upwards of 


putt. 








American 


















































Lockheed A-29 Hudson 


\ medium patrol bomber, also in 
erviee with the Navy as the PBO. 
ow mid-wing, twin-tail. Span, 
- ft. 6 in. length, 44 ft. 6. in. 
Kugines, two 1200 hp. Wright (y- 
Je radials. Top speed, about 
wW mph. Range, 2,000 mi. or over. 
\rmed with guns in the nose, and 
| spherical power turret top rear. 
Vith the Douglas Boston, this was 
lw first of our bombers to serve 
broad, and more J/Tudsons have 
own the Atlantie than all) other 
mikes eombined. Without) war- 
mint it is the AT-18 for training 
md gunnery. 

















































Martin A-30 Ba:timore 


Jeveloped) from the A-22 0 Mary- 
lind, the Baltimore has been used 
atensively by the British,  par- 
telarly in the Mediterranean 
theatre, Where it has established 
a record of being an- especially 
fust, hard hitting medium bomber. 
An outstanding structural differ- 
vee from its predecessor is that 
dorsal. as well as ventral, guns 
eit be installed. It is powered by 
wo 1700) hp. Wright Cyclone 
ngines. Span is 61 ft. 4 in., length. 
4 ft. 1 in. and height, 17 ft. {) in. 
Performance data are restricted, 
hit the plane undoubtedly exeeeds 
te A-22's 804 mph. high speed. 





















































































Martin B-26 Marauder 


\high-wing, single-tail, medium 
‘ gle-tail, 

bmber, powered by two Pratt and 
Whitney 1850 hp. Tein Wasps, 
Speed well over 300) mph. and 
hye over 1.800 mi. This ship 
“irles nearly the load of a heavy 
bauber at pursuiteplane speed. 
vith the fleet at Midway, and in 
we Meutians, it was used as a 
lind-based torpedo bomber with 
ivastating effect. With heavy 
‘ls In nose, top-turret. and tail. 
t ean out-shoot many pursuit 
lines: the Japs “seldom outrun 
, never outgun it.” Span. 65 ft., 
tngth, SS ft. 3 in. 
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Martin PBM:s3 Mariner 


The Glenn L. Martin Co. is de- 
BRA liverin both long-range patrol 
bomber and cargo versions of the 
Corporati PBM-3, which differs from its 


predecessor principally in the faet 


that it has fixed rather than re- 
tractiny Wing floats. As a patrol 
bomber the Wariner mounts guns 


forward, aft and on both sides, and 


carries a erew numbering up to 
twelve. Gross weight is 40.000 


lb, It is powered by two 1750 hp. 
Cyclone engines turning 
(Curtiss eleetric constant-speed pro- 
pellers of 15 ft. diameter. = Span 
js 118 ft.. length is 80 ft. and 
height is 27 ft. G in. 


American 
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North American B-25 Mitchell 


\ fast, mid-wing monoplane me- 
dium bomber, with twin tails, 
carrying a crew of five. With two 
Wright Cyclones of 1700 hp.. this 
plane has a top speed of approxi- 
mately 300 mph. Heavy ealibre 
machine guns in the nose, dorsal 
aud ventral turrets make this ship 
a formidable opponent. Maj. (en. 
Jimmy Doolittle took a flight of 
these over Tokyo, from where only 


the inhabitants of Shangri La 
know, and they won't tell. Also 
widely used in Afriea for road 


bombing and strafing. Span is 67 
ft. 6 in., length, 51 ft. 5 in. 



























Northrup N-3PB 


A low-wing, twin-float, three-place 
patrol bomber. Span, 48 ft. 11 in., 
length, 86 ft. Designed for opera- 
tion against surface eraft. Engine, 
oe Wright Cyclone delivering 
1100 hp. at take-off. Top speed 
is 257 mph., eruising speed, 217 
mph. Serviee ceiling, 24.000 ft. 
Maximum weight, 10,600 lb. Bomb 
load, 2.000 Ib., or one torpedo of 
this weight. Armed with four 50- 


] eal. machine guns in wings, one 
flexible 3Qeal. or larger upper 


rear and one 30-eal. or larger for 
bottom rear. Range, about 1,000 
ml, 
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Vega B-34 Ventura 


\ medium bomber version of the 
Lockheed Lodestar transport. the 
lentuea, was put into service by 
the RAE on destructive daylight 
lorays over Nazi-held territory be- 
tore the faet that it was in pro- 
luetion had been revealed. The 
irst planes to go into action were. 
of course, flown from the factory 
‘o their English bases. The B-34 
\\ powered by two 2000 hp. Pratt 
« Whitney "Double Wasps. but 
lerfor lance figures are restricted. 
t carries a erew of four, has a 
rie: wf 65 ft. 6 in., length of 57 
{ 6 in, and twin-tail with a span 
of 25 ft. 10 in. 
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Aero Tool's Automatic Bucker Cuts Labor Costs 
One-Half, Rivets Better in Less Time, and replaces 
an operator for other work. Now one tool, the Aero 
Tool Automatic Bucker, simultaneously bucks and rivets in 
one operation, by one operator. Tested, proved, and now 
in use in a leading West Coast aircraft plant, Aero Tool 
Automatic Buckers are now available for plants throughout 


America, to further speed our war production. 


AERO TOOL C0. 


CUPFORGED AVIATION FOOLS 


Ease of operation is assured as the Aero Tool Automatic 
Bucker weighs but 14 Ibs. with a 22” throat and 16 lbs. 
with a 36” throat, including gun. Other throat sizes are 
available or manufactured to specifications. Due to the 
exclusive design and construction of this tool, rivets are 
driven instantly with perfect alignment, crooked rivets are 
eliminated, rejects and reworks are measurably reduced. 
There is no deflection of the yoke. Standard rivet gus and 


standard line pressure are used in all operations. 


Write for catalog —on your 


firm letterhead please. 


AERO TOOL COMPANY ¢ BURBANK, CALIFORNIA @¢ CABLE ADDRESS AERO 
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Vought Sikorsky SB2U-3 
Vindicator 


his carrier-based dive-bomber is 
called the Chesapeake by the RAF. 
powered by an 850 hp. Pratt & 
Whitney Twin Wasp Junior, the 
Vindicator has a top speed of more 


than 290 mph. and earries a bomb 
load of 1,000 Ib. Its cruising 
range is approximately TOO mi. 


Fusel: ge is all-metal to just aft of 
the wing’s trailing edge; from 
there back it is of fabrie-covered 
tubular construction. Carrying a 
crew of two, 1t mounts four ma- 
chine guns fixed in the wing and 
has one flexible gun for the rear 
cockpit. Span, 42 ft., length, 33 
ft. 11°; in., height, 9 ft. 9 in. 


American 





































Vultee A-31 Vengeance 
A. two-place — dive-and — attack- 
bomber of 48-ft. span, and 40-ft. 
length. Engine is one Wright Cy- 
clone 1700 hp.. radial. Said to be 
unusually stable in dives. Range 
is about 1.200 mi. Armament de- 
tails are restricted. This ship was 
ordered by the British early in 
140, and large numbers were ex- 
ported. They are also in use with 
our Navy, under the designation 
TBV. 




















Cargo Transport 






Boeing 307 Stratoliner 
This is the 


Stratoliner gone to 
war. Low-wing, four-engine, su- 
percharged transport. Span, 107 
ft. 3 in. length, 74 ft. 4 in., height, 
“0 ft. 9 in. Gross weight, 45,000 
lb. Engines, four Wright Cyclone 
1100 hp. Top speed, 250 mph. at 
16,200 ft.. cruising speed 222 mph. 
ut 19,000 ft. Range 1,675 mi. 
Service ceiling, 24,400 ft. Rate of 
cimb at sea level, 1,200 ft. per 
min. Like many another product, 
this luxury-liner of peace-time is 
giving stalwart service earrying 
much needed supplies to the armed 
forces. 





























Boeing 314 Clipper 

The world-famous Clipper, still 
used commercially by the U.S. and 
Britis: now serving, in addition, 
the a-med forees. Spap. 152 ft., 
lengt! 106 ft., height, 20 ft. 9 in. 
Powered by four Wright Cyclone 
1600 hip. engines. High speed, 210 
mph., cruising speed, 188 mph., 
range. 4,900 mi. Hull, heavy Al- 
clad sheets over aluminum alloy 
bulkheads and stringers. — Gross 
Weighi, 84,000 Ib. These ships of 
the air have spanned every ocean, 
wd served all the besieged conti- 
hents we are fighting to save. 


AVIATION, February, i943 






















Ca] 


Fe ae - 
i 


AUT O-LITE wine::cost 


IN ITS 26 


194 


YOU'LL hear men talk about the nerve it takes to 
fly a modern plane. Planes so fast they match a 
bullet’s speed; stresses so great that pilots lose 
consciousness as they level off from power dives. 
It does take nerve... human nerves...and more. 
For these planes have nerves as well, a rugged 
system of wires which provide for ignition, 
power, lighting and instrument application. For 
the high tension ignition wires in this ‘‘nervous 
system’? Auto-Lite supplies Steelductor Cable. 


PORT HURON, MICHIGAN 


THE ELECTRIC AUTO-LITE COMPANY 


War birds with Nerves: stée 


For the low-tension requirements, Auto-Lite en- 
gineers have developed a group of cables that 
meet every phase of Army-Navy specifications 
and give a valuable ‘“‘plus’’—greatly increased re- 
sistance to abrasion. This superior operation can 
be expected from all of the various types of wire 
and cable manufactured by Auto-Lite... built 
by men who know, and have met, the exacting 
requirements of modern aviation. Write for 
Form No. 666 covering Steelductor Cable and 
Form No. 838 on Low-Tension Cable. 


SARNIA, ONTARIO 


Wire Division 


GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND IN 7HE AIR 


AVIATION, February, 194 
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The Louis Allis 

EXPLOSION-PROOF motor is built 
to withstand the force of the greatest 
explosion possible within its heavy 
iron walls—with a safety factor of five! 


With a safety factor of FIVE—the 


Louis Allis Explosion-Proof has twenty 
carefully designed specific features — 
features that make available a new high 
in electric motor efficiency, dependa- 


bility, convenience and— SAFETY! 


We have prepared a sixteen page 
booklet which completely illustrates 


and describes all of these important 
features — write for your copy — ask 


for Bulletin No. 508-E. 


LOOK INSIDE —compare Louis Allis 


Explosion-Proof motor point by point 
with any others on the market —and 
we are sure you will agree that — here 
is the finest explosion-proof motor 
ever built — bar none! 


Specify your next explosion-proof 
motor by name —LOUIS ALLIS — 
you will be assured of the most com- 
plete protection and dependable per- 
formance available. 


THE LOUIS ALLIS CO., MILWAUKEE, WIS. 








American 






Consolidated C-87 Liberator 
Express 
yrgo-tramsport version of the 
wmed 13-24 Liberator bomber, the 
is7 “will carry the greatest hu- 
nan- or Cargo-load of any airplane 
ow in mass production—a_ cargo 
excess of six tons.” Wendell 
Willkie made his | round-the-world 
rip and Prime Minister Churchill 
How to Moscow, the Near ast and 
» Casa Blanea in C-87’s. Powered 
by four 1200 hp. Pratt & Whitney 
ngines. it has a top speed of more 
han 3U0 mph. and it full-load 
ange of over 3,000 mi. Span is 
H10 ft.. length 68 ft., and height 

319 ft 





























































Curtiss C-46 Commando 


{ new military transport, the 
orl’s largest twin-engine — air- 
ier. Wing span, 108 ft., length, 
6 ft. 4 in. Loaded weight, 50,000 
b. Powered by two Wright Cy- 
lanes of 2000 hp. each. This 
‘troopship of the sky” can carry . oul 

paratroops. ground forees, and aie | —————— 
mobile units, such as seout ears ss 
r artillery to distant points. De- 
ails on load and performance are 
restricted. Ships of this type are 
likely to be important commercial 
vehicles after the war, 


























































Curtiss C-76 Caravan 


The first military transport de- 
signed in this war. Basieally all- 
wood Construetion. With 6d per- 
cut of produetion subcontracted 
to the wood industry, its construe- 
in has a minimum effect on other 
iireraft. production. Span, 108 
ft. length, 68 ft. Engines, two 
10 hp. radial. Low landing and 
stilling speeds make it well suited 
for regions with small fields, and 
litle means for repair of metal 
planes, Short take-off permits 
lage overloads when used from 
lage airports. Cargo floor is low 
for ease in loading. 




























Douglas C-47 Skytrain 


Called the Skytrain by the Army, 
De the DC-3 in warpaint. Span, 
we densth, 64 ft. 6 in. height, 
4 It. 11 in. Gross weight, 26,000 
0. Engines, Wright or Pratt and 
Nhitney, Top speed, 220 mph., 
inh speed 194 mph. Rate of | 
rg 1050 ft. per min. At the a 
alge the war, some 100 of these ae 
out of the country’s 375 

nz, Dut Into immediate Army 

Nee, und they are still being 


Mulueed in large quantities for 
os extensive transport needs of 
w widespread supply routes. = 
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With these standard *% drive 
BONNEY Sockets and Attachments 


complete set of slim, sturdy Bonney 24” drive sockets 








and attachments makes it possible for you to reach 





-praetically any bolt or nut, no matter how inaccessible. | 
‘3 

The more than 4200 combinations possible with them v ir 

8 ) pe 

each a separate and different tool—makes them par- _ We 7 
G00 


ticularly adapted to aircraft engine equipment and for — tra 








production and service work. 


Light weight, long, slender handles, thin wall sockets 
for work where clearances are limited—plus the strength 


found only in alloy steels of the highest quality have 





carned Bonney 24” drive Sockets and Attachments the 


reputation of “‘The Finest that Money Can Buy” 


Sockets are available with openings from 5/16’ to 1%”. . 


give you the complete list of sizes. Write 


for it if you have use for tools of this type. 


AVIA TEON,, bebe 
















Dougias C-54 Skymaster 

arge transport, adapted to mili- 
, use (rom the DC-4. 9 Four 
ttand Whitney 1350 hp. twin- 
-yadivis give a top speed_ of 
mph.. and a range of 2.540 
at cruising speed of 240 mph. 
vice cciling, 26,600 ft. Span 
17 ft. G in, length, {4 ft. 
ight, loaded, 52,000) Ib. Af- 
ngh oviginally made with a 
ple tail. it is now a single-fin 
). Paired landing wheels double 
traction for better braking. 
yo volume ¢apacity is about 
al to the standard box car. 





American 





Lockheed C-60 


famous Lodestar, in Army 
yusport service, Span, 65 ft. 6 
length, 49 ft. 9 in., height. 11 
Win. Gross weight, 18.500 Tb. 
nines, either Pratt and Whitney 
Wright Cyclone 1200 hp. Top 
wel, 265 mph. Will cruise at 
0 mph, at 12,000 ft. using only 
percent of total power. Takes 
f loaded in 17 see. after a run 
A930 ft. Initial rate of climb 
00 ft. per min. This plane set 
transport record of 2,357 mi. 
ihn. 29 min. from Burbank, 
lif, to Jacksonville, TFla. 





. 








Lockheed ©C-69 Constellation 


lightiest of them all, the new high 
ped, long-range transport. Low- 
‘ug, triple-tail, four Wright Cy- 
le IS cyl. 2000 hp. engines. 
ust being delivered to the Army, 
wrformanece details are not re- 
led, but this ship “ean cross 
he continent in less than 9 hr.” 
rssurized eabin keeps an air 
lusity of 8,000 ft. at levels of 
M0 to 85,000 ft. “well above 
le weather.” Cruising speed at 
ilf power is 100 mph. faster than 
tundard air-cargo speeds. Tri- 
rele landing gear with front-wheel 
tering, and paired main wheels 
hr better braking. Exceptional 
ign permits a complete engine 
hinge in 45 min. 





















































Martin PBM-3 Cargo Mariner 


The importance of transport in 
slobal war is emphasized by the 
fet that some of the PBM-3's 
“mng off the Martin production 
lines are being fitted as ecargo- 
sonnel transports. Dimensions, 
Wwer and performance, therefore, 
iw generally identieal with the 
Wittol-bomber version. The planes 
and be found in any theater of 
it, for they are operated both 
hy Niuvy itself and, more  re- 
“ i hive been put into service 
tray erican Uxport Airlines as 
ih woeeanic transports. Span of 
. (irgo version is 118 ft.. length 
8 A and height of the craft 
. Gin, 
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CONQUERORS OF THE SKY. These are the 20th 


Century warriors of Latin and South America.. ~ 


eager young men whose weapon is the airplane. 
Their's is a task worthy of a Simon Bolivar: train 
today, to teach tomorrow...so that the skies 
above all the Americas shall be forever free. 

It is fitting that this nation should make vital 
training facilities available to our Good Neigh- 
bors, though now engaged in its greatest war. 


It is appropriate, too, that many of the Inter- 
American students should be assigned to the 
Civilian Pilot Training Program at the Sky Har- 
bor division of Southwest Airways. In our train- 
ing of United States Army and Navy instructor 
personnel there...and Yank, English and Chi- 
nese military flyers at our other fields... we of 
the Thunderbird also are hastening the day when 
the skies above a// the world shall be forever free. 
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Phoenix, Arizonas 


THUNDERBIRD FIELD © FALCON FIELD ¢ SKY HARBOR ¢ THUNDERBIRD tt 
TRAINING THE FINEST FIGHTERS TODAY, THE FINEST FLYERS TOMORROW 
CONTRACTORS TO THE UNITED STATES GOVERNMENT © UNITED STATES ARMY * UNITED KINGDOM GOVERNMENT 
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ght-Sikorsky VS-44A Excalibur 


qur-engine flying boat, slightly 

aller than the Boeing Clipper, 

jys a span of 124 ft, and a 

wh of 7) ft. 3 in. Height is 

i 7 in. Gross weight. 57,000 

Engines are four Pratt and 

itney 7 win, Wasps of 1200 hp. 

» speed. 225 mph. Cruises at 

Fmph. and has a range of 3.800 

at 190 mph. Initial rate of 

pb, 000 ft, per min, This type 

built for American Export 

’ ~~ md put in transatlantic 
} and passenger service. 
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Curtiss $03C Seagull 


vst in a long line of Curtiss 
ytobservation planes, the Sea- 
ii is designed to operate either 
a dand-based eraft or on floats, 
ing as “the eyes of the fleet” 
wit, Carrying a pilot and radio 
rtor-observer, it is powered by 
Weyl. V-type aireooled Ranger 
vie. Cruising range, speed, ceil- 
» and other performance data 
yestricted.  Indieative of the 
ition industry’s eooperation to 
ease produetion, the same craft 
ning built by Rvan Acronautieal 
uider the Navy designation 
R-1. 











bught-Sikorsky OS2U Kingfisher 


two-place, low mid-wing mono- 
me, built both as land plane and 
plane. Powered by a Pratt and 
limey Wasp Junior 450° ip. 
gine. Top speed, over 175 mph., 
hising speed, 165 mph., service 
ling, 15,000 ft. range. about 
mi. Weight loaded, 4.600 Ib. 
in, 36 ft., length, 33 ft. 10 in. as 
iplane, 30 ft. 1 in. as landplane. 
was a Aingfisher whieh sighted 
}. Rickenbacker and crew, and 
‘il 40 miles back to base with 
omen Iushed on the wings and 
squeezed in the eoekpit. 
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Liaison-Trainers 










i= Aeronca L-3 


_A standard Aeronea design adapted 
to military liaison use. Two place, 
powered by a Continental 65 hp. 
engine. A transparent eabin en- 
closure gives the increased visibil- 
ity needed for this job of “seeing 
for the Army.” 




















Aeronca PT-23 =r 


A low-wing tandem trainer, two 
place, powered by a Continental 
220 hp. radial engine. This is a 
larger and heavier plane than the 








Aeronea high-wing types, having re 
a gross weight of 2658 Ib. One of of 
many to turn out more pilots. ‘ . ; 
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Hydraulic systems carry and control the life blood 
of today’s fighting aircraft—they must not fail! 
Dirt, moisture, or corrosion in lines or units—or 

| any damage to threads or tapered surfaces of con- 
| necting links will cause failures. 
i| Vital Tubing Seal-Caps, Seal-Plugs, Flex-Caps, 
i} and Boss-Plugs completely protect hydraulic lines 
and unit fittings in all stages of assembly prior to 
flight. 


TUBING SEAL-CAP IWC. 


215 W. 7th STREET, LOS ANGELES 


East. Representative, 428 New Center Bldg., Detroit 


pF GAA NEB 
eee 









Where others might chip or be sucked into li 
metal Tubing Seal-Caps and Plugs have no patti 
to chip off and enter tubing—can be re-sed m 
times—do not deteriorate—are not affected by 4 
tact with chemical agents—can be installed in m 
less time than other devices. 

Write today, for the new file-size booklet, " 
ing and Pipe Protection Methods,” descri ing t 
vital products. 
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< Beech AT-10 Wichita 


A widely known transition trainer 
used for multi- -engine instruction. 
To conserve strategie materials ply- 
wood is used in most of the plane. 


Two 280 hp. Lyeoming engines give 


a top spéed of 200 mph. 
Beech AT-11 Kansas == 


An all-metal twin-engine advaneed 
trainer for speci: lized training of 
bombardiers and gunners. Engines 
are two Pratt and Whitney 450 
hp. 9-eyl. radials. Equipped with 
Hexible guns and bomb racks. 


eS Beech C-43 

The famous Beeeh biplane used by 
the Army for personnel transport. 
Powered by one Pratt and Whitney 
450 hp. 9-eyl. radial engine, with a 
top speed of 203 mph. 


Boeing PT-17 —> 
Boeing’s standard biplane primary 
trainer, used also by the Navy as 
the N2S3 Caydet. A very rugged 
plane designed to take abuse, and 
made readily aeceessible throughout 
for most rapid and least costly 
maintenance and repair. 


~< Boeing AT-15 Crewmaker 
Twin-engine advaneed trainer for 
instruction of bomber erews. Metal 
has been spared in construetion 
with fabrie covering, wood fairing, 
plywood supporting surfaces. Pratt 
and Whitney engines. 


Cessna AT-17 Bobcat —> 


Another twin-engine advaneed 
trainer, powered by two Jacobs 245 
hp. radials. Available in large 
aaah it has served Canada and 
England as the Crane. 


<— Commonwealth 190F 


Formerly the Rearwin, this is a 
two-place side-by-side craft widely 
used for private flying and _ flight 
training. Powered by a 0_ hp. 
Fr ranklin, it has a top speed of 121 
mph. and cruises at 112. 


Commonwealth 8135T —> 


A two-place version of the S13 
in service as an airline pilot onan 
ment and navigation trainer. 
Powered by a 120 hp. Ken Royee. 


< Curtiss AT-9 Jeep 


An advanced training craft devel- 
oped especially to give pilots tran- 
sition training from single to multi- 
engine bomber types, the AT-9 has 
many “big ship” characteristics. 


’ Curtiss SNC-1 Falcon —> 


A two-place advanced combat Navy 
training plane adapted to all types 
_ naval tr: nuining. Powered by a 

450 hp. Wright Whirlwind, it has a 
high speed of more than 200 mph. 


—_ Fairchild PT-19A 


Used extensively by the AAF and 
Canada with the Cornell version, it 
was designed to facilitate transi- 
tion to low-wing combat types. A 
175 hp. Ranger engine gives it a 
top speed of 125 mph. 


Fairchild C-61A Forwarder—> 


The war-service version of the 
famous F-24, familiar to many 
Civil Air Patrol activities, now in 
service as a personnel and light 
eargo plane. 


American 





























New ASP Check Valves for Hydraulic Lines are 16% Lighter 


Down comes weight. Up goes the number of 
connections possible with new A S P automatic 
Check Valves. Made of heat treated aluminum 
alloy, one standard body and two of three 
types of adapters provide twelve different com- 
binations for connections with flared tubing or 
internal or external pipe threads. 

Each adapter has a seat for a light phenolic 
poppet which can be inserted at either end of 
the body. Large ports provide from two to four 
times greater fluid flow with minimum pres- 
sure drop. By using A S P adapters and reversing 


the poppets or the entire valve assembly, 100% 
selectivity in both flow direction and connec- 
tions is obtained. Laboratory tests to 50,000 
reciprocations and 275° F. developed no break- 
down nor distortion. 

AS P Check Valves are made in 3" and 14" sizes 
with either plastic poppets or single or double 
steel ball checks. They operate in any position, 
are unaffected by vibration, variable pressure cr 
acceleration and give positive protection in crii- 
ical lines. They cut inventory stock, costs, mai«- 
tenance expense and provide all combination. 


AVIATION, Februa 


_ 1948. 





1943. 
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~<— Fairchild AT-14 Yankee Doodle 


Duramold process-built crew train- 
er, accommodating two bombar- 
diers, two pilots, navigator or 
radio operator, and gunner. Two 
450 hp. Ranger engines give a top 
speed of 225 mph. 


Fleetwings BT-12 a 


The first military airplane built 
prineipally of stainless steel, being 
produced in quantity for the Army 
Air Forces with easy maintenance 
a prime design consideration. 


<— Howard DGA 


A two-place primary trainer with 
both fuselage and wings plywood 
eovered. Fixed landing gear is of 
high strength to withstand rigorous 
training schedules. Engine, one 
160 hp. Kinner. 


Interstate L-6 =—> 


Another of Ameriea’s light planes 
which has gone into active service 
is the Interstate Cadet, now on 
duty as the L-6. Powered by a 
Franklin engine, its high speed is 
114 mph. 


< North American AT-6 


The famous Jarrard — ecombat 
trainer, of which more than 1,500 
have been sent to train RCAF and 
RAF pilots. Used day and night 
at Kelly Field, Texas, to produce 
almost two thirds of the nation’s 
finished pilots. 


Piper L-4B > 


Another popular civilian plane 
turned to liaison, reconnaissance, 
and observation for the Army. This 
plane has also produced thousands 
of fliers in the CPT. 


— Piper HE-1 


This is a Navy ambulance conver- 
sion. Top rear of fuselage is hinged 
to open and admit a_ stretcher. 
Powered by a Lycoming 100 hp. 
engine, this plane can save much 
valuable time in rescue work. 


Ryan PT-22 == 
A standard primary trainer, widely 
used by Army and Navy, by the 
latter as the NR-1. Equipped with 
flaps and steerable tail wheel. 


<-— Ryan PT-25 


A plastie-bonded plywood trainer, 
with no strategic metals used ex- 
cept in the engine cowling. Pow- 
ered by a Lycoming 185 hp. 6-cyl. 
horizontal opposed engine. 


Spartan NP-1 — 


A husky, two-place biplane trainer 
designed to train pilots for the 
naval air arm. It is powered by a 


Lycoming engine delivering 220 hp. 


ee Taylorcraft L-2B 

One of America’s best-known light 
planes now serving, the Army. 
Modified slightly, it is designated 
the L-2B. 


Vultee-Stinson L-5 Sentinel —» 


A two place liaison spotter for the 
Army. Powered by a Lycoming 190 
hp. engine. Equipped with slots 
and flaps, it has a wide speed 
range, short take-off, low flying 
speed, high top speed. 


American 

















Born on a Napkin 


at,the Sncasy Spoor'/ 


ESIGNERS often get their in- 
D spirations at odd times and 
places. Many a tablecloth sketch 
has become a finished product 
faster because the “dreamers” were 
thinking in terms of Laminated 
INSUROK. 

Because Laminated INSUROK is 
versatile and supplied in many 
grades, it gives designers greater 
latitude—permits them to solve 
problems created by lack of other 
critical materials—helps them meet 
the demands for faster production 
without requiring special equip- 


ment or causing unnecessary losses 
because of rejects. 

Do you have a war-product, or 
post-war design problem which 
might be solved by the use of molded 
or laminated plastics? If so, write 
us; we'll be glad to furnish the 
details and characteristics of 
INSUROK Precision Plastics. 

The Richardson Company, Melrose 
Park, Illinois; Lockland, Ohio; New 
Brunswick, New Jersey; Indianapolis, 
Indiana. Sales Offices: 75 West Street, 
New York City; G. M. Building, 
Detroit, Michigan. 


INSUROK and the experience of Richardson 
Plasticians are helping war products pro- 
ducers by: 


1. Increasing output per machine- 
hour. 


2. Shortening time from blueprint to 
production. 


3. Facilitating sub-contracting. 


4. Saving other critical materials for 
other important jobs. 


Y 5. Providing greater latitude for de- 
signers. 


6. Doing things that “can’t be done.” 


7. Aiding in improved machine and 
product performance. 


‘INSURO 


i MADE AND SOLD ONLY: BY THE RICHARDSON COMPANY! 


4 
a 


206 
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1 iaison-Trainers 


American 


< Vultee AT-19 Reliant 


The peacetime Stinson Reliant is 
assigned to the British for navi- 
gation training of naval flyers. 
Powered by a Lycoming 285 hp. 
radial engine, this plane has a high 
speed of 155 mph. 


Vultee BT-15 Valiant = 


A two place basie trainer known 
as the Valiant, powered by a 
Wright 450 hp. radial engine. High 
speed is 166 mph. cruising, 140 
mph. Wings are plywood, Janding 
gear is fixe:t 


Waco UPF-7 


A ‘workhorse’ of many CPT 
schools, this well known plane has 
been used extensively for giving 
embryo combat pilots their first 
aerobatic training. 


Langley 2-4-90 = 


Now the product of the Andover 
Kent Aviation Corp., this four- 
place cabin monoplane is of molded 
plastie-bonded = plywood — construe- 
tion. Ligh speed in 150 mph. 


< Aeronca TG-5 


One of Amerien’s best known light 
planes in another war role—the 
Aeronen trainer converted to the 
TG-5, a three-place training glider. 
This model has been widely used 
by the Army Air Forces. 


Funk Trainer a 


Also in the list of American light 
planes joining the glider forces is 
this conversion of the Funk Model 
BIL two-place training plane. 
Performance data are restricted 
pending completion of flight tests. 


< Piper TG-8 


The famous Piper Cub metamor- 
phosed by speedily wrought design 
changes to beeome the TG-S, a 
three-place tandem glider used by 
the Army Air Forees in its swiftly- 
established program to train pilots 
for cargo-transport gliders. 


LNE-1 ae 


A new glider built by Pratt. Read 
and Co., on which no information 
has been released. Built for the 
Navy, performance withheld. 


a Taylorcraft TG-6 


Quickly adapted from the famed 
Tayloreratt 65 hp. Tandem trainer 
is the TG-6, a three-place training 
glider being produeed in quantity 
for the Army-C.UA program. 


‘ 


CG-4 Troop Carrier —> 


Designed and first built by Waeo, 
this standard troop-earrying glider 
is made almost entirely of non- 
strategic materials. Now in mass 
production. 


Two different makes of gliders being Practice in group take-off. preparing 
towed aloft in training «activities. for possible troop - glider — flying. 
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Blackburn Skua 


wplace clive bomber for ear 
Span, 46 ft. 2 in., length, 

7 it Engine, one Bristol 
Heyl. WO hp. radial Top 

(225 mph. at G.000 ft.. eruis 
ing speed, 144 mph. at 150 tt 
rvice ceiling. LOLOO It (ross 
eight, S228 Ib. Armed with four 
geal. machine guns in rear of 


ewkpit. Bomb load, GOO Ib Not 
comparable with our own types, 
Britain has used several Ameriean 





eurrier-based eri ft ‘ 











Bristol Beaufighter I 


The Beaufighter II has replaced 
the radial engines of the first 
nodel with two Rolls-Royce Mer- 
ln XX engines, developing 1170 
hp. at 21,000 ft. Its top speed is 
w to 352 mph. Range 1.330 mi. 
at cruising speed of about 295 
mph. Service ceiling is 833,000 ft. 
It is somewhat lighter than the 
earlier model, Armament is. still 
fur 20-mm. cannon in the nose 
al six 303-eal. machine guns in 
the wings. General appearance is 
tle same exeept for the engines 
ad dihedral in the tailplane. 














Fairey Fulmar 


Another = two-place  carrier-based 
ighter-bomber, powered by a Rolls- 
Royee Merlin X of 1145 hp. at 
w0 ft. This plane is rather large 
or the type, having a span of 47 
and a length of 40 ft. Top speed 
about 300 mph. Armament con- 
asts of eight machine guns in the 
wags. No performance figures 
ie Issued on this plane, but its 
petetype cruised at 280 mph. at 
TWO ft.. had a service eviling of 
“0 ft. and a range of 1,000 > mi. 
Wt improvements undoubtedly 
ditleved in the later model. 








Hawker Hurricane II 


Single-place, medium altitude 
ighter, This later model has the 
lull-Royee Merlin XX 12. eyl. 
Ni5 hp. engine. Top speed, 385 
tph. at 15,000 ft. Cruising speed, 
“) mph. Range, 500 mi. at 215 
vi Service ceiling, 36,000. ft. 
wit, 40 ft.. length. 31 ft. 6 in. 
wink ] aded, 7.547 Ib. Armed 
‘4 a 20-mm. Hispano eannon 
ine owe or twelve 5K 3-cal. Brown- 
oye le guns in wings. Used 
on ow altitude plane, it) may 
TK two 250-lb. bombs. or one 
- bomb under the wings. 





iy British Air Ministry 
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In the nightmares of the Nazis looms a huge 
winged thing, the very lines of which suggest 
its vast and lethal power. It is the super- 
bomber from America, described by military 








experts as “bigger and more deadly” than any 


ever before produced. 


‘mm. 
hine i 





Bunting Bronze Bearings fly with many of 
the big bombers. In the powerful engines of 
these great destroyers, in the landing gear, tail 
gear, and at other important points are the 
Precision Bunting Bronze Bearings that are 
making history in bearing design and manvu- 
facture. The Bunting Brass & Bronze Company, 
Toledo, Ohio. Warehouses in All Principal Cities. 

















BRONZE BUSHINGS | ‘ARINGS * RE “1S ON BRONZE BARS 
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British 
M . 
Supermarine Spitfire V 
Que of the world’s outstanding 
high altitude fighters it—with its 
nedium altitude teammate — the 
Hwricane—is credited with a 
sajor role in winning the Battle 
‘ Britain. Constantly increased 
o@ wwer and refinements make the 
B vy one of the fastest single-seat 
J kehters in operational service, for 
chas a top speed of over 400 mph. 
(mament consists of four 20-mm. 
wanon or two 20-mm. eannon and 
’/ ir 0.803 machine guns. Of all- 
tal construction except for fab- 
 eovered control surfaces, it has 
span of 36 ft. 10 in., length of 
"ft. 11 in.. and height of 11 ft. 
in. Powered by Rolls Royce 
lelin XLV. 
Supermarine Spitfire IX 
fis latest model of the Spitfire 
slightly longer than the V_ to 
commodate the Rolls-Royee 
lvlin 61 engine with its new two- 
e age supercharger with — inter- 
wer. This installation requires 
t w of a four-blade, full feathering 
mpeller. Prineipal difference in 
ie pearance is the head-on view i 
rm in addition to the familiar 
wine radiator under the right 
y ing, there is another under the 
ft wing for the supercharger. 
y othing has been released on_ per- 
mance other than that it is 
ister and has a higher ceiling than } 
iw” V. Armament consists of two | 
mm. eannon and four 305 > ma- « 
hine gums, 4 
f a 
Seeaeeacee esseee British Combine | 
see . s SSeeeeeeeeeeeaaeaeecace SSSSSSSSSSSSSSESSESEESESE SESE HE SHEESH 
f | 
. 
il 
e | 
’ | 
™ Westland Whirlwind 
Mis is Britain's first twin-engine. 
yy ugle-place fighter. The engines 
* Rolls-Royee Peregrines of S50 : 
5 each. Top speed may be about 
x mph.. but little information 
4) been released. Unusual fea- 
sare the untapered., tubular 
sage, and the stabilizer and ele- 
placed high up on the fin. 
now being used as a low- : 
bomber and Army coopera- 
plane, 
& CCC RDS C RSS S SESS SS SESSEESN SEES ESSERE SEE ESEESSSESE SESS ESSE ESSE OSES ESSSE SEs een seeeeEeeeeseessececcceeecececeseccenceusecceececcesccccscscescscesseceeeces: 
| 
Blackburn Roc 
= | ally the same design as the 
Tha, . the Roe differs from its 
TT ‘Mecessor through addition of 
{ ee power turret. slightly 
wakes eater dihedral and 6 in. more 
“ sspan. Obsolete by = modern 
rs ler-borne dive bomber stand- 
“It has been largely super- i 
ad by later types, some of them it 
rien. Powered by one Bristol Boulton Paul Defiant i 
=f mens Wine cylinder radial en- Though relegated to a secondary role by newer types of planes, y 
ee deli ering 905 hp. it has a the Defiant wou its spurs in the Battle of Dunkirk. In the : 
Speed of approximately 225 first appearance there, one squadron accounted for 37 German 






eat 15.000 ft. Gross weight. 

Mins bomb load of about GOO 

ba little over 8,000 Ib. Serv- 

Ceiling is listed as 20,000. ft. 

Is 46 ft. S in., and length 
7 in. 
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planes without a single casualty. Unusual use of retractable 
fairing around the four-gun power turret helps give the Defiand 
high performance for a cratt of its size and weight. It is 
powered by a Rolls-Royee Werlin IIT of 1080 lip. at 3.000 rpm. 
at 16.500 ft. Span is 30 ft. 4 in. length is 35 ft. 4 in. and height 
11 ft. 4 in. (Also see AVIATION, Sept. 1942. p. val. 
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This W 


America 
and so da 

Not alone“ e bustles and the corsets and 
the voluminous billows of tent cloth. Daily her life 
was besieged with the drudgery and the discomforts 
of the Gilded Age: The flat iron, the wood stove, the 
wash tub and the carpet beater, gaslight and the 
coal grate, horsecars and hansom cabs. But all 
these things have changed . . . miraculously and 
wonderfully changed. 

And that’s the theme of this story: Change! 

For today the world is changing faster than ever 
before, and the first 5 years after this war will be 
equal to any 25 years of the past. Because this is 
true, we at Jones & Lamson have an important 
story to tell. 

We were already 50 years old when Helen of 


h the face that launched a thousand 
he was so beautiful, so serene... 


j 










Mielen of [froy, v5.4. 


Universal Turret Lathes. 
Thread Grinders . Optical Comparators . Automatic Opening Die Heats 


AS JONES & LAMSO 













Troy was a girl. We began with the birth of the 
Machine Age in America, and even in the very 
birthplace. Many of the precision machine tools de- 
signed and developed by Jones & Lamson engineers 
during more than a century of the company’s his 
tory have literally made possible much of America’s 
industrial change. 

Because of this background and reputation, Jones 
& Lamson engineers have actually been called upot 
by manufacturers — from the largest to the smalles 
— many thousands of times for counsel, service, ar 
precision machine tools during asingle year of this wal. 

If your business is manufacturing with metal... ! 
you have problems today . . . and if you are looking 
ahead to the swiftly changing markets, products am 
methods of manufacturing after the war... Jones & 
Lamson engineers and service men can help you. Thej 
are at your call! 


Fay Automatic Lathes . Automatt 


MACHINE CO., SPRINGFIELD, VERMONT, U.S.4 
Profit-producing Machine Tools 


AVIATION, February, !*? 


of the 

very 
Is de- 
ineers 
's his 
arica’s 


Jones 

upon 
allest 
ce, 0 
s wal! 


oking 
'$ and 
nes & 


Thel 


1 matit 
Heads 


USAR 


ols 


- 794 
y, ds 


a al PERFORMANCE CONTROLS THE AIR 


Partners in victory, pilot and plane scream earthward to silence hell's fury. A life 
and a conquest are entrusted to the performance of thousands of parts... parts 


that must be perfect. It's: our duty here at home to see that every part is perfect. 


In Aircraft Hydraulics, Fuel Pumps, 


Air Pumps, Related Accessories... Z| 
PERFORMANCE POINTS TO CO FIRST 


DIVISION BORG-WARNER, CLEVELAND, OHIO 





























‘HAPPY LAN DINGS, SON!”... 


Your mother and | often think of you being up there alone 
in the sky. But we are never worried. lt comforts us to 
know that the planes you fly and the equipment you use ore 
the best in the world. And all during these months you 
have had the kind of training that money could not buy. 


So we're looking forward to the day, not so far off, 
when you'll come flying back to us and become a part of 
peace-time aviation—a great industry whose future is 
being born today. There will be a job waiting for you' 
Meanwhile . . . our love and Happy Landings, Son! 


AIRCHOX COMPANY, Division of yw Ps e 
: J Y( E CO-Pviation, ne. 
General Offices, 8 So. Michigan Ave., Chicago 


PARACHUTE HARDWARE - COLLAPSIBLE WHEEL CHOCKS - EXACT:-AIRSPEED COMPUTER + MOORING ANCHOR KIT - TOW- 
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Avro Lancaster 


Britain's greatest bomber, a mid- 
ring monoplane with twin fins 
ni rudders. Powered by four 
Rolls-Royce Merlin XX engines. 
4 Jater model uses four Bristol 
Hercules 1600 radials. Top speed, 
™) mph. empty. Range near 3,000 
+ with 15,800 Ib. load. Weight 
aled, 60,000 lb. Span, 102 ft., 
sth, 69 ft. 2 in. Armed with 
jar Nash and Thompson power 
mrrets in nose, on top, underneath, 
» the tail. Unusually large bomb 
ay will hold a 4,000-Ib. bomb, 
bith 500-pounders, or six 2,000-Ib. 
bombs, With others. 





British 


British Combine 






























Bristol Blenheim IVF 


This three-place high speed long- 
ruge fighter-bomber has seen ex- 
tensive service both in continental 
Europe and in the Mediterranean 
theatres. It has an _ official top 
speed of 295 mph. and a range of 
nearly 2,000 mi. Gross weight is 
12.500 Ib., weight empty, 8,100 Ib. 
The bomber version is shown in the 
silhouette and the fighter version, 
wih its four machine guns 
mounted in the blister under the 
fuselage, is shown in the photo. It 
js powered by two 840 hp. Bristol 
Vercury VII engines with three 
blade, controllable pitch D.H. pro- 
pllers. Span is 56 ft. 4 in., 
length is 39 ft. 9 in., and height 
ft. 10 in. 



























Bristol Beaufort 


Afour-place reconnaissance-bomber 
which has been used by the RAF 
Coastal Command as a_ torpedo 
jlane, it also serves as a medium 
bmber, carrying a load of from 
LW) to 2,000 Ib., depending on 
the mission. An unusual feature 
of its construction is the shallow 
fuselage aft of the dorsal power 
turret which is set just behind the 
trailing edge of the wing, It is 
wmned with seven 0.303 machine 
ills covering the plane from above 
ad below, in front and to the 
sile. Powered by two 1145 hp. 
Bristol, Taurus engines its top 
seed is 275 mph. Span, 58 ft., 
length 44 ft. 7 in. 


— 












De Havilland Mosquito 


Britain's newest high-speed bomber, 
Sahih until after the raid 
slo Gestapo headquarters. 
maul plywood construction, 
Nth balsa wood employed. Span, 
ft. 2 in. length, 40 ft. 9 in., 





Balle » ft. 3 in, engines, two 
3 Stereo fh Merlin 21's. Top 
23 e wl IS unrevealed, but is re- 
at elo e to 400 mph. Arma- 
and a be four 20-mm. cannon 
, his “a 303-eal. machine guns. 
ao DH plan; Is developed from the 
Biv, - ML t which won the Lon- 
~~ Me'bourne race in the early 


thirtie: , 
gitties, Range may be close to 
00 mi. . 
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A minute wasted here, a second there 
... added up, the sum total of wasted 
hours might mean the difference be- 
tween “enough, on time” and “too 
little, too late.” Production is speed- 
ing ahead now, because the tiny time 
and material-wasters have been 
eliminated. 


Take, for instance, moisture damage 
during shipment and storage. 


Contractors are getting parts and ac- 
cessories from subcontractors . . . the 
fighting men are getting complete 





Che. 
Ss 
Ss 


notek-Sorb— 


SILICA GEL 


corrosion, rust or mildew through the 
use of Protek-Sorb. And everything 
is ready for IMMEDIATE USE... 
upon delivery to the production line 





is a DAVCO 


tanks, guns and planes . . . free of 


PRODUCT 








or to the United Nations’ battle lines! 


Old-fashioned, time-wasting slushing 
compounds used up vital man-hours. 
Protek-Sorb does the job better ... 
FASTER. Its method of protection is 
so superior, so sure, so speedy, that 
its use has become the practice 
wherever men recognize progress. 


THE DAVISON CHEMICAL CORPORATION 


Industrial Sales Dept, @ Baltimore, Maryland 








PROTEK-SORB SILICA GEL is a chemically inert, non-reactive, granular material, capable 
of absorbing more than 45% of its weight in moisture. It provides the only fundamentally 
sound method of moisture damage prevention during shipment or storage of any product 
because it removes the cause of moisture damage . . 
container. Use of time-wasting slushing compounds is eliminated . . . products are clean 
and ready to use when delivered . . . time is saved by manufacturer and customer. 


. moisture within the shipping 


Supplied in small cloth bags (shipped in air-tight containers for convenience and safety). 


PROTEK-SORB SILICA GEL MEETS 
UNITED STATES GOVERNMENT 
DESICCANT REQUIREMENTS FOR 
DEHYDRATION PACKING. (type !!) 





— 
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Handley Page Halifax 

. of the first of the four-engine 
“ich “heavies” to go into serv- 
“the “Halibag” has been used in 
tically all of the large seale 
js on Nazi war production 
rs, A prominent, identifying 
ture is the “half-X° formed by 
leading edge of the twin fins, 
wr Rolls Royee Merlin XX en- 
og of 1260 hp. at 12,250 ft. give 
a top speed of 285 mph. Maxi- 
m bomb load is in excess of 
1b. and range with that load 
«aid to be more than 1.500 mt. 
an is 98 ft. 10 in, length, TO 
lin, and height, 22 ft. It is 
med with nose, dorsal and _ tail 
mets With a total of eight guns. 


British 






















Handley Page Hampden 


aging a come-back to active 
rviee aS a Mine layer, the Hamp- 
» had been largely superseded 
the later Blenheims and Beau- 
rts. Housing the entire crew 
d bomb load, a deep fuselage 
k to the tailing edge of the 
ings accentuates its slenderness 
m there back to the twin fins 
d rudders. Dorsal and ventral 
n placements are installed just 
rward of the slender portion of 
e fuselage. The two 980 hp. 
ristol Pegasus engines give it a 
p speed of 265 mph. The Hamp- 
ihas a wing span of 69 ft. 2 in., 
length of 53 ft. T in. and a 
ight of more than 15 ft. 


















Short Stirling 


Aug-range, heavy bomber, 7 to 10 
we. Engines, four Bristol Hereu- 
‘XI 14 cyl, 1510 hp. Span, 99 
t. length 87 ft. 3 in. Gross weight, 
1.000 Ib. Top speed, 280 mph. at 
W00 ft. Service ceiling 22,700 
Range, 2400 mi. at cruising 
peed. of 200 mph., with bomb load 
3,000 Ib. Armament, two 303- 
il machine guns each, in nose, 
orsal, side, and tail turrets. Maxi- 
lum bomb load is 17,000 Ib. With 
le Lancaster and Halifar it is 
le of Britain’s long-range, heavy 
vad carriers putting the German 
“ople “in Coventry.” 


lines! 
ishing 
LOUIS. 
ee 
ion is 
, that 
actice 


3S. 
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ryland 
Short Sunderland 
he } f ; 7 
bon ©F many a thirsty ship- 
oe crew, this long range 
—_— vm> Doat has given valiant serv- 


M rescue and reconnaissance. 
ered by four Bristol Pegasus 
‘oy ) Tadials, it has a top speed 
"gph ph. cruising speed of 178 
2 tt a ¢ of 2,000 mi, Span, 
pros "yp i.» length, 85 ft. 4 in. 
ith sp ale 45,700. Ib. Armed 
baa t rets in nose, sides of 
Bets pola tail. This ship pro- 
arines ze. and scouts for sub- 
ide of “agp the whole European 
€ Atlantie, 


se we SS we 
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|| Precision Parts mean 
Precision Performance 





McQUAY-NORRIS 


ALTINIZED 


PISTON RINGS 


HARDENED & GROUND PARTS 























i] Today our clinical research department, our engineer- 
1 ing and technical experience with a 33-year back- 
ground are at the service of the aviation industry in 
1 an ever increasing degree. We are now direct con- 

tractors to the Army and Navy and sub-contractors 


on precision parts for aircraft, tanks, scout cars and 








| trucks. The performance and stamina of McQuay- 
Norris parts are paying dividends in the air all over 


the globe. Your imquiries are invited. 


' | | 
' 


i | 


|RECISION WORKERS IN IRON, 
| . 
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STEEL, ALUMINUM, BRONZE,- MAGNES! 























PARTS FOR 
AIRCRAFT ENGIN 


Piston Rings 
Oil Sealing Rings 
Supercharger Ring 
Carburetor Par 
Machined Aluminum pa ;, 
Piston Pins 
Counterweight Cheek o 
Machined Magnesium 
Cylinder Hold Down 
Hardened and Ground 


PARTS FOR Raw 
PROPELLER ASSEMB 


Machined Magnesium 
Piston Rings 


EQUIPMENT FOR 
MAINTENANCE OF AIRC 


Pistons for Oxyge 
Compressor 


Piston Rings for Oxyg. 
Compressor § 

Pins for Oxygen Comp 
Pistons for Air Comp 
Pins for Air Compres@,. 


Piston Rings for Aig 
Compressor § 


LANDING GEAR PAlp 


Machined Aluminum Pi ps 
Piston Rings 
Hardened and Ground 





OR 
NGINE 


ngs 


Rings Vickers Wellington III 


t Rinnediee-place long-range medium 
Ring ow This model has gone back 
adial engines, using two air- 

Parts ied Bristol Hercules XI 1600 
Span is 86 ft. 2_in., length, 

hum Pi ft. 10 in.. height, 17 ft. Gross 
ht, 32,000 Ib. Bomb load, 4.000 

1S ‘Performance figures on the III 
ve not been released, but are 

a Joubtedly better than those of 
heek IL, which has a top speed of 
P 4 mph., service | ceiling, 18,000 
2sium range, 1,580 mi. Armament of 
"Il was two 303-cal. machine 
ns each, In nose and tail turrets, 


own 


(| sides. 


round 


British 





OR 
SEM argo-Transport 







>sium 


ngs De Havilland Flamingo 












win-engine all-metal monoplane 
wusport used extensively for com- 
unication and transport. Powered 
‘two Bristol Perseus XVI 930 
. engines, With maximum speed 
239 mph. at 6,500 ft., cruises 
200 mph. at 10,000 ft. Service 
iling, 20.900 ft. Span, 70 ft., 
meth, 50 ft. 7 in., height, 15 ft. 
in, Three-blade, full feathering 
ropellers. Gross weight, 17.600 
. Carries a pay load of 3,200 
r Oxy . Cruising range about 1,200 mi. 





British Air Ministry 





rmstrong Whitley V Transport 
Compraptisinally one of the RAF’s “work- 


nse” bombers in the early days 

the war, several of the Whit- 

ys have been converted for trans- 

art work and now serve as cargo 

for Ait mers for British Overseas <Air- 

ws. Extra gas tanks are car- 

sor «lin the bomb bays, and addi- 

nal radio equipment has been 

stalled in the transport version. 

wee only difference in appearance 

R PARE clue to the removal of the nose 

vl tail turrets, these locations 

ving been faired over. Powered 

um Pig ‘Wo. Rolls-Royee Merlin X en- 

les, it has a top speed of 240 

bh. at I8.500 ft., and a service 

‘ling of 25,000. Span is 84 ft., 

3 is 70 ft. 6 in. and height is 
) 


mpres 


19s 
‘ound I 







































pulses at 210 mph. at 11,000 ft. 


M the new Mosquito. The 


hovers”. 
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De Havilland 91 Albatross 


pe arees' all-plywogd plane in service with the British. — A 
rhgine low-wing, twin-tail transport. Powered by fou 

sae Pwelve 525 hp. inverted V-type engines. Span, 105 ft., 
oth, «1 ft. 6 in., height, 22 ft. 3 in. 
eal, Service ceiling, 17,900 ft. 
de is monocoque construction of cedar plywood with balsa 
between. This construction is said to be similar to that 
eat o ; low power engines offer a 
oOntrast to our own high powered, load-carrying “prime 


Gross weight 29,500 Ib. 





Armstrong Whitworth Ensign 


Four-engine commercial transport, high wing monoplane. Span, 
123 ft., length, 114 ft. Gross weight, 52,500 Ib. Engines, four 
Wright Cyclone 900 hp. radial. Top speed, 210 mph. at 6,700 
ft. Cruising speed, 180 mph. at 5,000 ft. Ceiling, 24.000 ft. 
Initial rate of climb, 900 ft. per min. Provided with split wing 
flaps to lower landing speed. Propellers, I).H. three-blade con- 
stant speed. Conventional landing gear, backward retracting. 
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No more stock-outs 


with fabricated parts of Westinghouse_ : 





the best priorities can’t/assure immediate 
: -on metals. But We6tinghouse Aircraft 
arta in standard structural ghapes is an available, 
®asily machined, light, strong,Alternative—in many 
instances superior, for Aircraft use, to the 
critical material it replages. 



















Many aircraft parts ngw made of metal can be 
fabricated from one of fgur grades of Micarta: 


GRADE 213 (paper base 
mended for simple ps 











is lowest in cost and is recom- 
s with medium-heavy stresses. 
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GRADE 219 (paper bgse) has superior resistance to mois- 
ture and has high dflectric strength. 


GRADE 221 (fabrié base) has high mechanical strength, 
excellent machigfing properties, good electrical strength. 
GRADE 262 (fgbric base) has very high impact and me- 
chanical strefigth. This grade is widely used for general 
purpose airgraft applications. | 


In addition to standard plate, Westinghouse Air- 
craft Mig&rta is supplied in angles, channels, rods, 
zee barsfand tubes. Full engineering data on Aircraft 
grades 6f Micarta, and how they compare in physical 
propefties with metals and woods commonly used in 
aircpéft manufacture, is contained in a new Engineer’s 
Hafidbook just published. If you have not received a 
gby, write for one on your company letterhead— 
bday. Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., Dept. 7-N. J-06325 
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Fighters 


Sometimes referred to as the MIG- 
» this single seat fighter is one of 
Russia’s newest combat craft to be 
put in service, _and very little 
information on it has been re- 
eased. It measures 37 ft, 6 in. in 
span, 81 ft. in length, and 10 ft. 
in height. Engine, one AM-35 
\-type liquid-cooled 12 cyl. 1200 
hp. Armament includes two 20-mm. 
wing eannon, two 30-cal. machine 
oyns and two 50-cal. machine guns 
in cowl. The photograph at right 
shows the plane in winter paint, 
which will be changed to conven- 
tional camouflage with the advent 
of spring. 





Sovfoto 





Yak-1 


Very little information has been 
made available on this thoroughly 
modern design single-seat fighter 
which has, on occasion, been refer- 
red to as the I-26. <A very clean, 
ful eantilever low wing mono, 
plane, it is powered by a Toupolev 
M38, 1300 hp. engine, with a 
reported top speed of 400 mph. It 
is heavily armored, and is fitted 
with two 20-mm. wing cannon, 
four 55-eal. Maxim machine guns, 
position not stated. It is in the 
same size and weight class as the 
MIG-3, about the same _ length, 
and with a span of 40 ft. 





















British Combine 























S$U-2 


A two-place fighter-bomber which 
gives every outward appearance of 
having been developed from early 
model, American-built Brewster 
SB2A Bermudas. It is, however, 
a completely independent design 
and according to reports from the 
Russian front, has proved to be 
a sound, dependable general pur- 
pose craft, capable of holding its 
own against the Luftwaffe. It is 
from the design board of famed 
Soviet designer Sergei Ilyushin. 
Armament details are not known 
but the plane is powered by a 
V+type 12 eylinder M-88 Hispano 
engine of 1100 hp. 





Sovfoto 






















DB-3F 


A medium bomber carrying crew 
“ three or four. Designed by 
llvuchin, who has a long line of 
ny Planes to his credit. Span, 

ft. 2 in. No figures on length 
‘Weight are available. Powered by 
pe M-88 Hispano-Suiza 12 eyi. 
00 hp. Top speed is reported 
nate neighborhood of 260 mph., 
_ the. range, about 600 mi. If 
would figures are accurate, _it 
of th not seem equal to our ships 
show’, type. With a power turret 
ve ing in the rear, it is ap- 
rently heavily armed. 


AVIATION, February, 1943 





Sovfoto 


22) 





Po ana EAB is ine neta aapaldaalag ~4 


Open 



































LINES ON FORM 
BLOCKS & P.B.T.'s? 


ALL Details of Original Layout 
Reproduced with POSITIVE ACCURACY 
By Speedy PHOTOPRINT PROCESS 


The Photoprint process is one of direct-contact of the subject 
with the sensitized surface of the material (plow-steel, dural, plywood, 
wood, etc.), upon which it is to be reproduced. This insures that all 
dimensions on the Photoprint are identical with the original (layout, 
drawing, template, etc.), with no possibility of distortion or broaden- 
ing of lines, and eliminates checking and inspection. Left- and right- 
hand Photoprints are made from a single original in any desired quan- 
tity upon any rigid material used in tooling or eonstruction of assembly 
fixtures, prototypes and mock-ups. The inherent accuracy of the Photo- 
print process insures perfect 
coordination of tooling, and 
speeds production in your own 
and sub-contractor’s plants. 


You can quickly install a 
Photoprint Department in your 
own plant, using little strategic 
material and available workers. 
Only limited space is required, 
and non-technical operators 
can handle all phases of the 
Photoprint process. 


Wire or write for the Photo- 
print Book. It contains com- 
plete information on the Photo- 
print process, the use of Photo- 
prints in both large and small 
plants, and tells how a Photo- 
print department is installed. 





HOW DO YOU PUT 








Photoprint on form block ma- 
Lines and all data are 
identical with the 
Photo courtesy of Douglas Air- 


terial, 





original, 





eraft Corporation. 
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PE-2 


» from design board of Ilyuchin 
this three-place bomber which 
mubles in brass” as a _ ground 
wack craft. As is the case with 
me of the German medium 
mmbers, all crew members are 
eed ahead of the wing. The pilot 
md gunner are seated close to- 
ther under the same canopy and 
he bombardier lies prone in a 
mpartment in the lower part of 
he nose. Bomb load is reported 
1 be between 1,500 and 2,000 Ib. 
Two M-105 Hispano-Suiza 1300 
yp. engines give a top speed of 
pp than 300 mph. Span is ap- 
oximately 56 ft., length about 
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TB-3 


This is a four-engine bomber trans- 
prt created by Toupolev; it is 
bviously an old design. Landing 
ar is fixed, with wheels paired 
in tandem. Engines are four M-34 
Hispano-Suiza 830 hp. Top speed, 
about 130 mph., range, between 
800 and 1,000 mi. Span is 138 ft., 
lngth 87 ft. Gross weight, 33,000 
lb. Bomb load, 3,300 Ib. Service 
ceiling, 16,400 ft. Ships like this, 
though old, have probably served 
their turn in Russia’s battle of 
distances. 
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TB-6B 


One of the most unusual features 
of this four-engine high altitude 
bomber designed by A. N. Toupolev, 
is the semi-retractable landing 
gear. The wheels retract a little 
more than half their diameter up 
Into pants set beneath the in- 


; board engines. Despite the drag 
resulting from these appendages, 
“ the craft has a top speed of ap- 
x proximately 230 mph. Four super- 
: charged 1100 hp. Hispano-Suiza 


engines give the plane a_ better- 
than-26,0) ft. ceiling. Its range 
p's in excess of 1,200 mi. Span ap- 
pears to be better than 100 ft. 
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TB-7 
This is a midwing,  singletail, 
metal monoplane of stressed skin 
wustruction which brought Soviet 
: Weeset Commissar Molotov from 
* “scow vid London to Washing- 
ton. The engines are four 1300 
Vie 38 2 eyl. liquid-cooled 
a COD speed is ZSO mph., 
erviee ceiling is 25,000  ft.. 
and range is 2,500 mi. at cruising 
speed of 210 mph. Of interest are 
ae _Tadiators, one for each 
m the engines, and gun positions 
we. eeeor of both inboard en- 
multiple. les. Other armament: 
my e n turrets in the nose, 
» i toy of fuselage, one in tail. 
mb lou, 8,000 Ib. 
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Terminal plates—one of the most important 
parts in aircraft construction—are precision 
ground on Thompson Grinders, as illustrated 
by these photographs from one of the plants 
of the Douglas Aircraft Co. (right) and Boeing 
Aircraft Co. (below). Both plants take full 
advantage of the convenient adjustments on 
Thompson machines to obtain speed and ab- 
solute accuracy. Numerous other aircraft 
parts are similarly ground on Thompson ma- 
chines in these and other aircraft plants. Bul- 


letins list all features—write for your copy. 











YAK-4 
twin-engine, two-place recon- 
naissance bomber, with alternate 
ssignation of BB-22, of Lyuchin 
= Two M-105 Hispano-Suiza 
hp. liquid-cooled engines give 
top speed of 315 mph. Construc- 
‘on is of metal and plywood. 
are provided with leading 
nd trailing edge dive brakes. 
ther information has _ been 
ithheld. It is similar in design 
1 the PE-2, and both these planes 
» said to be based on the French 
otez 63. Judging from others of 
he type, this new design is prob- 
ably heavily armed. 
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IL-2 Stormovik 


Perhaps the most famous of the 
Ilyuchin-designed planes is the 
Stormovik fighter and dive bomber 
which the Russians have used on 
a large scale as an army coopera- 
tion craft, dive bombing and straf- 
ing German mechanized troops. 
Armed with two 32-mm. cannon, 
four 50-cal. machine guns in 
wings. A Toupolev M-85, 1300 hp. 
engine gives a top speed better 
than 835 mph. fully loaded. Four 
250-Ib. rocket bombs, ten 100-Ib. 
bombs, or one 1000-lb. bomb, can 
be carried for dive-bombing. Span, 
about 40 ft., length, about 34 ft. 
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SB-RK 


This is a dive-bomber version of 
the Toupolev-designed SB-3 three- 
place medium bomber. Dimensions 
of the SB-RK are the same—span, 
10 ft. 6 in., length, 40 ft.—and 
outward appearance is the same 
except for the addition of venetian 
blind type dive brakes, similar to 
those found on the German JU-88 
live-bombers. High speed of the 
SB-RK is probably somewhat 
greater than the SB-3, since it is 
Powered with two M-105 Hispano 
uiza engines of 1100 hp. each, 
compared with the M-103’s_ of 
%0 hp. each which power the 
level bomber version. 


—— 

















AR-2 


8ovfoto 


This is a new, two-place, light bomber development of the IL-2 
Stormovik. The latter has a 1300 hp. Hispano-Suiza engine, and 
this has probably been improved upon in the AR-2. Armament 
is undoubtedly much heavier, as a nose cannon is clearly visible 
projecting through the propeller hub. The four machine guns of 
the Stormovik are probably retained, with the addition of a 


load of demolition bombs. 





SB-3 


Another of the Red Air Force 
Workhorses by the prolific designer 
oupoley, the SB-3 is a direct 
tseendant of the SB-2, which was 
“vice tested in the Spanish Civil 
ar and later in the drive against 

land, Dimensions are the same 
; Pan 70 ft. 6 in., length 40 ft.— 
t total horsepower has been in- 
“py from 1600 to 1900, giving 
& top speed of about 280 mph. 
ftsatility has been increased by 
ie n many of the ships, of 
ea rakes similar to the type 
I led ia the Nazi-built Junkers 
U 88's, 
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GST 


The Consolidated PBY Catalina 
flying boat in Russian service. 
Some of the PBY-1l’s were ex- 
ported, and others built under 
license. Powered by two Pratt 
and Whitney 7’win Wasp 1200 hp. 
engines. Span, 104 ft., length, 65 
ft. 1 in. Weight, loaded, 27,080 
Ib. Top speed, 190 mph. Range, 
4,000 mi. Retractable wing-tip 
flcats. These ships were built at 
Taganrog, on the Sea of Azov, long 
held by the Germans. 
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The LATEST X-RAY 
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INSPECTION TOOL «@ 
f With 
For the AVIATION INDUSTRY & Tv 
PENETRATES UP TO 3 INCHES OF STEEL. a 
TRAVELS 6 FEET HORIZONTALLY OR VERTICALLY, AND SWINGS ie 
THROUGH A 180° ARC, COVERING A LARGE AREA OF FLOOR SPACE sa 
FOR HANDLING A WIDE VARIETY OF WORK EASILY AND QUICKLY. ¥ 
: ~ I Ps : TE 
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JIB CRANE - 
INSPECTION 
UNIT Fig 
~ 
yr 
liqu 
my 
fight 
= 
90 
- ‘ 
— new Jib Crane X-ray unit was radiographing light magnesium and aval 
designed and built by KELEKET aluminum castings. wane 
—pioneers in the making of X-ray ap- Its flexibility allows for easy adjust- 
paratus—especially for industrial use. ment at any height over a wide area 
Its flexibility, wide voltage range, and permits various views with a mini- 
and fine focus tubes give it an unusual mum of repositioning. i 
facility for the X-ray inspection of mo- Without obligation, consult KELE- tot 
tor blocs, crankcases, transmission KET engineers to ascertain whether ‘. 
housings, and other heavy irregular X-ray can provide an effective solution ve 
parts. In addition, it may be used for to your inspection problems. in 
THE KELLEY-KOETT MFG. CO., (Industrial Division) r= 
2402 West Fourth St., COVINGTON, KY. re 
Representatives in 64 Cities Pia 
Am 
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Cargo-Transport 


L-760 


With a span of 210 ft.—just 2 ft. 
jess than the Douglas B-19—this 
Toupolev-designed craft is one of 
the largest bomber transports 1 
the world. Originally built as a 
commercial transport, it had ae- 
«onmodations for 64 passengers 
and a erew of eight. As a bomber 
it carries a crew of ten. The 
landing gear is non-retractable, the 
wheels being enclosed in spats 
about 15 ft. in height. Its success 
gs a bomber undoubtedly depends 
on complete air superiority, for its 
sx 1100 hp. Hispano Suizas give 
it a top speed of but 185 mph. 
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PS-35 


An all metal transport, twin- 
engine, Which appears to have 
been developed from Douglas 
types. Dimensions: span, 68 ft. 2 
iu. length, 49 ft. 2 in. Gross 
weight, 14,564 lb. powered by two 
(mome-Rhone M-85 engines. Top 
speed, 248 mph., other perform- 
ance figures not stated. It has 
been in civil air service in Russia 
since 1936, and is now used for 
military transport. 


In this case, as in many others, 
the Red Air Foree took into serv- 
ice the most readily available 
foreign types. Here is the ubiqui- 
tous DC-3. Span 5 ft., length. 64 
ft.. 5 in. Gross weight, 25,200 Ib. 
Top speed, 219 mph. Range, 1.620 
mi. Powered by two Wright Cy- 
clone 1100 hp. engines. General 
deseription is already familiar, 
and ean be found elsewhere. 





Fighters 


Macchi 202 

This fighter is basically the same 
lesign as the 200, the most im- 
portant change being adoption of 
the Mercedes-Benz DB-601 inline, 
liquid-cooled engine of 1150 hp.— 
furnished by the Nazis in an effort 
to bolster the Italian air foree 
fighting power—instead of a 
radial aireooled power-plant. With 
i well streamlined form, perform- 
ance is boosted to 335 mph., at 
22.000 ft. Other changes in ap- 
pearance are a long pointed nose, 
and a radiator, visible just below 
the pilot. Further data are not 
wailable 











Reggiane RE-2000 
“ingle-place fighter, very similar 
” the Ameriean-built P-43. Dimen- 
Sons: Span, 36 ft., length, 25 ft. 9 
is height, 7 ft. 5 in. | Gross 
eight, 5.610 Ib. Powered by one 
lggio C-40 1000 hp. radial en- 
dite. Top speed, 330 at 13,000 ft. 
Service ceiling, 35.000 ft. Max- 
vite” S10 mi. at 267 mph. Armed 
ith twy machine guns in wings. 
nding gear retracts rearwards. 
4 Steerable tail wheel also retracts. 
on Dy Aseanio three blade con- 
= Speed propeller. This plane 
& developed from a now obsolete 
American type. 
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Reggiane RE-2001 


Single-place fighter, of the same 
basie design as the RE-2000, 
Slightly larger, the span is 36 ft. 
9 in. length; 29 ft. 3 in. The 
radial engine of the earlier model 
is replaced with a Mercedes-Benz 
DB-GO1N 1150 hp. inverted V. Top 
speed is raised to 360 mph. at 
22.000 ft. This installation makes 
a much more streamlined airplane, 
better able to cope with present 
war altitudes. The Macchi 202 
made a similar improvement. Like 
the latest Hurricane, the RE-2001 
has racks to carry small bombs. 
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REDUCING amenast MOTORS TO FIGHTING WEIGHT 


It is extremely important in developing future pilots to 
train them down to fighting weight. For the same reasons it 
is imperative that all superfluous weight be removed from 
aircraft motors. * Long experience in building fractional horse- 
power motors for all types of special applications has taught 
| us where and how much weight can be reduced without inter- 
fering with the essential electrical characteristics. * If you 
| are developing or redesigning any motor operaied equipment, 
| | write for complete information on our engineering service. 


THE BLACK & DECKER ELECTRIC co. 


KENT, OHIO 
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| * SPECIAL APPLICATIONS MOTORS FRACTIONAL HORSEPOWER 
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Cant. Z-1007bis 


typical Italian three engine 
avy bomber, known in Italy as 
vine, or Aingfisher, | Span 81 
4 in., length, 60 ft. 4 in., height, 
ft, Powered by three Piaggio 
+4) 1000 hp. radials. Top speed, 
) mph. at 15,000 ft. Cruising 
oj, 235 mph. at 15,000 ft. Ser- 
» ceiling, 26,500 ft. Cruising 
ne, 800 mi. Gross weight is 
40 Ib. Bomb load, 2,600 Jb. 
med with one 12.7-mm. machine 
» in dorsal turret, one 12.7-mm. 
wchine gun under fuselage, and 
) T7-mm. machine guns firing 


Italian 














Fiat BR-20M 


inengine medium bomber, the 
iogna, or Stork. Span, 70 ft. 
in, length, 52 ft. 10 in., height, 
ft lin. Gross weight, 22,220 
. Engines, two Fiat A-80 18 eyl. 
M” hp. radials. Top speed, 2638 
h. at 16,400 ft. Cruising speed, 
) mph. at 13,450 ft. Service 
ling, 25,000 ft. Range, nearly 
) mi. Armament, one 12.7- 
. machine gun in_ retractable 
met top rear. One 7.7-mm. ma- 
ine gun bottom rear, one 7.7- 
. machine gun in nose. Bomb- 
lier sits forward below gunner. 
atHamilton propellers. 



















Savoia-Marchetti SM-79 


ther three engine medium 
uber, the Sparviero, or Hawk. 
wn, 66 ft. 3 in., length, 53 ft. 
i, height, 13 ft. 6 in. Gross 
ght, 23,100 Ib. Powered by 
me Alfa-Romeo 9 eyl. 750 hp. 
ial. Top speed, 260 mph. at 
”) ft. Cruising speed, 225 
pi. at 16,400 ft. Range, 1,000 
Armament, one fixed machine 
i forward, one flexible machine 
Ll top rear of green house, one 
tom rear, one on a_ laterally 
ing mount covering both sides. 
mb load, 2,200 Ib. 












Savoia-Marchetti SM-81 


‘engine medium bomber, mili- 
c conversion of the SM-73. 
“| (3 ft. 8 in., length, 60 ft. 
1. Gross weight, 20,500 Ib. 
res, three Piaggio 700 hp. 
¥ Top speed, 211 mph. at 
t Service ceiling, 22,960 
“ange, 930 mi. Armament, 
' hydraulic turrets, with two 
pe Machine guns each, one 
ar of greenhouse, one bot- 
hy 3 \ fifth machine gun 
7 Siding mount covers both 
>  Jl@ Dombardier lies prone 
ini te’, «engine. — Used in 
Pa, how as a night bomber. 
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Bombs for Breakfast 


\s the man says: whatever goes up must 
come down. In the case of bombs, the 


all important question is where. 


By official count, a remarkably high 
percentage of bombs released from 
Boeing Flying Fortresses* come down 
where they'll raise the most hell with 
\xis hopes: at sea, on battleships, cruis- 
ers, transports, destroyers, aircraft car- 
riers; on land, atop factories, arsenals, 
railroads, power-plants, munitions dumps, 


docks, canals and vital supply centers. 


There are two things in particular 
that make the Boeing Flying Fortress a 
mailed glove on Freedom's aerial fist. 


DESIGNERS OF THE FLYING FORTRESS + THE STRATOLINER * PAN AMERICAN CLIPPERS BOE ING 


“THE TERMS FLYING FORTRESS’* AND 


One is quality: the ability to fly 
swift, straight course to the target in spite 
of enemy interceptors . . . and, by vir- 
tue of great flight-stability, provide a 
perfect (and heavily armored) “plat- 
form” from which to let loose several tons 
of death and/or destruction. Score one 
for Boeing engineers. 


The other 


which these bombers are built under the 


is quantity: the rate at 


concentrated — short-flow multiple-line 
production system which results in max- 
machine and 


Score one for 


imum output per man, 
unit of plant space. 
Boeing production men 


STRATOLINER’” ARE REGISTERED BOEING TRADE-MARKS 
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There'll come a V-day when Boeing 
engineering and ‘ ‘productioneering” wil 
turn from paths of war to paths of peace 

. from making the world unsafe { , 
‘i ranny to making the new, free worl! 
a better, brighter one in which to live 


For in designing and building Flying For: 
globe-girdling Clipper 


and other airplanes, Boeing continually ate 


tresses, Stratoliners,* 


quires new “know-how” in man) fields of 


engineering: electrical, structural, 


proofing, heating, radio, etc. It's 
of “know-how” that helps to win wars, j 
will some day help to make peace time pros 


ucts better and cheaper. 
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Focke-Wulf FW-187 


all-metal, twin-engine, single- 
single-place fighter. Construc- 
js monocoque, of four oval 
tions joined. Powered by two 
lercedes- Benz DB-106 — in-line 
050 hp. engines. Top speed, 569 
ph. Tieolute eciling, 38,200 ft. 
» of climb, 1,130 ft. per min. 
al with two 20-mm. cannon 
four machine guns in nose. 
ter models have 1325 hp. en- 
‘nog and the speed of these is 
excess of 400 mph. It is de- 
ied as a long-range fighter es- 
rt, and probably has a range of 
pout 1,500 mi. 




























Focke-Wulf FW 189 


\ twin-boom, twin-engine recon- 
issance fighter used extensively 
» the Russian front, the FW 189 
s also occasionally used as an 
mbulance craft, having accom- 
ndations for two stretchers. Its 
ormal crew numbers three. It is 
powered by two S-eylinder Argus 
10 inverted V-type aircooled en- 
bines developing but 450 hp. each, 
viving the plane a top speed of 
mly 222 mph. at 8,500 ft. and a 
rvice ceiling of 27,500 ft. Arma- 
ment consists of two fixed 7.9-mm. 
machine guns firing forward, one 
orsal flexible and one fixed 7.9 
n the tail. 





















Focke-Wulf FW-190 


First German single-place fighter 
ty use the BMW 801, 1600 hp. 14 
cyl, two-row radial engine. Top 
wed, 375 mph. at 18,000 ft. 
hinge, 525 mi. at cruising “speed 
“i219 mph. Initial climbing speed, 
0 ft. per min. Service ceiling, 
000 ft. Span, 34 ft. 5 in., 
See ft. 5 in. Weight, loaded, 
nod Ib. Armament, two 20-mm. 
trlikon cannon outboard — in 
me two synchronized 20-mm. 
“user cannon in wing roots and 
two (.J-mm. machine guns in cowl- 
ig, synchronized. Duration of full 
firepower, 7% seeonds. 





















Messerschmitt ME-109F 


: etandard high altitude fighter 
into f sr wth of models first put 
- ll production in 1937. With- 
* ‘oval design: changes, power 
In the F pped from 650 to 1159 
mor an] The G, with heavier 
have a 1600 firepower, 1S" said to 
en in : bp. engine. Speed has 
365 or creased, about 100 mph. to 
charged Triwtit the F. Its super- 
i. pa imler-Benz engine gives 
Armament ‘e ceiling of 39,000 ft. 
cannon consists of one 23-mm. 
ke wt firng through the propel- 
ben 927, “ro 7.9 machine guns. 
vo It., length, 29 ft. 8 in. 
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Long before the day when he took the controis of this huge skyliner, the Clipper 
Pilot served an apprenticeship exacting in the extreme—an apprenticeship of count- 
less hours aloft, under every conceivable condition, flying mostly ‘‘on instruments. 


This comprehensive training requires Training Planes poweréd by the most BR 
reliable of engines. 1600 

Pan American Airways Clipper Pilots—like our Army Bomber Pilots—are schooled 

a in twin-engine Trainers powered by JACOBS. at 





Pan American Airways 
Jacobs-powered Cessna. 


POTTSTOWN + PENNSYLVANIA + U-S:A° 


Messerschmitt ME-110 


This standby of the German fighter 
force is a twin-engine, twin-tail 
lowe wing monoplane, two- or 
threeplace. Engines, two Mer- 
ae Bens DB 601 1150 hp. liquid- 
eoled. Span, 53 ft. 4 in., length, 
4 ft. 8 in. Weight loaded, 15,200 
Ib. Top speed, 350 mph. at 20,000 
ft Service ceiling 35,000 ft. 
without extra tanks, 
mi, Armed by two 20-mm. cannon 
and four 7.9-mm. machine guns in 
nese, one or two 7.9-mm. machine 
firing to rear. An external 
=A load of 4,800 lb. can be car- 
ried on racks for short range mis- 
sions and at medium altitudes. 








German 


British Combine 





















Messerschmitt Me-210 


This model is a twin-engine, two- 
place, long-range fighter bomber, 
developed from the Me-110, but 
with longer range and larger bomb 
capacity. It is powered by two 
Mercedes-Benz 1450 hp. engines, 
with a top speed of mph. at 
18500 ft. The span is 953 ft. 
6 in. length, 36 ft. 4 in. The 
nose is shorter and more curved 
than the Me-110, and in a side 
view is obscured by long engine 
nacelles. Wings and tail planes 
are rounded, and the latter are 
not visible from head on. The 
armament consists of two can- 
non and four machine guns in the 
nose. 
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Heinkel He-113 


Though it is a little-publicized craft, 
the He-113 is the fastest Nazi 
fighter. It is not, however, as 
effective at high altitudes as the 
Messerschmitt Me-109. gg | 
a “pilot killer’ because of its hig 
landing speed, it has been re- 
designed with wider tread inward 
retracting landing gear and has 
proved a thoroughly capable com- 
bat plane. A 1300 hp. engine gives 
it a top speed of over 380 mph. 
Span is 30 ft. 10 in., length is 
26 ft. 11 in., and height is 8 ft. 
2 in. It is powered by a Daimler- 
Benz DB-6038 inverted V-type en- 
gine developing 1300 hp. 

















Bombers 


Focke-Wulf FW-200K Kurier 


The military conversion of the 
FW-200 Condor transport, low- 
wing monoplane. Reported to -be 
a by four BMW 801, 1600 
. two-row radials. Top speed, 
19 mph. at 18,000 ft. Range 
from 2,500 to 3,000 mi. according 
to load. Service ceiling, 23,850 ft. 
Weight loaded, 48,500 lb. Bomb 
, 6,000 lb., with some bombs 
on external racks. Armament, two 
movable cannon, four movable ma- 
@ guns, one two-gun turret on 
top of fuselage. There is a long, 
r slung bombardier’s gondola 

on the starboard side. 
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Dornier DO-217E 


A new four-place long-range 
bomber. Powered by two BMW 
ear 14 cyl. twin-row radials of 
600 hp. Top speed, about 310 
mph. without load. Range 1,500 
55 more at cruising speed of 
ft mph. Service ceiling, 22,490 
i Span, 62 ft. 4 in. length, 
ib 5 in. Gross weight, 33,700 
Bomb load about 6,600 Ib. 
with two cannon in nose, 

“ed Machine guns in each side, 
© im top rear, one in bottom 
Pear. Has unusual umbrella div- 
Imo Take. _ (See AVIATION, Nov., 
» PD. 154) Later models are 
orted with 2000 hp. BMW 


8 and a Ww a » t 
tear. two gun turret top 
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Here’s another 
Northrop technique 


now helping to speed 


U. S. warplanes abroad 


EFORE a warplane reaches the final assembly 
line, hundreds of small metal parts must 
be fastened together into wingtips, engine na- 
celles, tail surfaces and other sub-assemblies. 


Many of the small parts in these sub-assem- 
blies are spot welded one to the other, and 
formerly this demanded tedious one-piece-at-a- 
time cleaning and preparation. 

Not so, any longer. Today by a new Northrop- 
developed technique the whole sub-assembly 
is fastened together by what are called “skin- 
tights”. The job of cleaning and preparation is 
all done at once, in a single quick bath. 

Then, still held fast together, it all goes in 
one piece to spot welding machines—and comes 
out finished. 


This new Northrop development is being 
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made available to other U.S. plane builders. So 


are other techniques by the Northrop group. 


In return, other plane manufacturers inform 
Northrop of their new ways of building war- 
planes faster, with fewer man-hours. 


And this business of trading techniques — 
of putting aircraft production on an “all-for- 
one-one-for-all” basis—is one reason that U.S. 
planes are now striking in such numbers on s0 
many far-flung battle fronts. It’s one reason 
oppressed people in many lands now look up- 
ward for deliverance — now are able to say in 
joy, “THEY HAVE COME!” 





NORTHROP 
AIRCRAFT, Inc. 


Northrop Field, Hawthorne, California 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, INC. 
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German 


Heinkel HE-111K 


This Luftwaffe workhorse was de- 
veloped from models first. battle- 
tested in the Spanish Civil War. 
Powered by two Jumo 211 or 
Daimler Benz 601A engines, it has 
a top speed of approximately 275 
mph. at 12,000. ft. Range runs up 
+) 2.000 mi. with bomb loads vary- 
ing from 4,000 to 5,000 Ib. Arma- 
nent consists of one 7.9 dorsal and 
two 79 side machine guns, oper- 
ated by the same crewman; one 
or two ventral 7.9’s or one 7.9 and 
9 20-mm. cannon and one or two 
79's in the nose. Span is 74 ft. 
3 in.: length is 54 ft. 6 in. 





British Combine 





Heinkel HE-177 


4 mid-wing heavy bomber, mono- 
plane, span, 103 ft. length, 60 
ft, height, 18 ft. Loaded weight, 
71,000 lb. With only two engine 
nacelles, there are four Mercedes- 
Benz DB-601, 1150 hp. liquid- 
cooled engines, two in each nacelle, 
operating two  counter-rotating 
four blade propellers. Maximum 
speed, 280 mph. at 19,000 ft. 
Maximum range, 7,000 mi. Serv- 
ice ceiling, 25,000 ft. Bomb load, : 
seven tons. Noteworthy are the 

forward position of pilot, bombar- 
dier’s post underslung on_ star- 














Ip. board side of nose, protruding rear - ——— | 
gunner’s post. gens _ 
m British Combine | 
ar- | 
al Junkers JU-87B Stuka | 
or The famed two-place Stuka dive- | 
bomber. Span 45 ft. 4 in., léngth, | 
S. 30 ft. 6 in. Engine, one Jumo 
211D in line 1200 hp. Top speed, 
so mph. at 13,000 ft. Diving { 
a ‘ng = reduced to 245 
mph. by aps. Gross weight 
on 9370 Ib. Carries one 1,100-lb. | 
bomb under fuselage, two 100-Ib. 
ip: or four 40-lb. bombs under wings. 
; One machine gun in each wing- | 
in root, one flexible machine gun in | 
rear of cabin. Weakly armed and | 
slow, this plane operates only 
when the air has been cleared by | 
More powerful fighters. | 
Junkers JU-88 
Pour-place medium or dive-bomber, 
ade engine ship to replace the 
: er Stuka. Span, 65 ft. 7 in, 
eneth {7 ft. 1 in. Powered by 
vo Jumo 211G1__ liquid-cooled | 
am hp engines. Top speed, 317 ‘e 
289” a: 15,000 ft. Cruises at i 
ee By . Max. range, 2,500 mi., | 
mod Yo mi. with full load. Latest ' 
models carry 6,400-Ib. load, in- | 
— nd external. Total of 
of mi Dine guns fire from nose, 
te cent “dust-bin” toward bot- 
pr reur and from top rear of 
. -_ se. Only one gun bears 
once on any one attack-angle. 
1 British Combine 
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CAN YOU... 


Eliminate 


Tapping 
Operations é 





With the increasing man-power 
shortage, every fastening job in 
your plant should be suspect until 
you've proved beyond a doubt that 
it’s being done by the fastest and 
best method possible. 

Since P-K Self-tapping Screws 





Avoid Slow 
Bolt, Nut, 

| and Washer 
<)*(S} Assemblies 








om 


provide greater ease, speed, and 
security for a large percentage of 
metal and plastic assemblies, the 
saving in time is of vital importance 
. . ] 

in meeting today’s demand for peak 
production. 


A Fastening Complete in One 





Avoid Riveting 
and Welding in 
Hard-to-Reach 

& 


Places 





Easy Operation... You simply 
drive P-K Self-tapping Screws into 
plain, untapped holes. When they 
replace machine screws, you elimi- 
nate tapping, tap maintenance, and 
the problem of procuring scarce 






War Production needs all the work-hours 
P-K Self-tapping Screws can save 


taps. When they replace bolts, you 
save the time consumed inserting 
bolts, placing washers, and running 
nuts. When they replace riveting 
and welding, expensive equipment 
is no longer required. When used in 
plastics, they end the need for costly 
inserts. 


Change so Self-tapping Screws 
Overnight ... You can make the 
changeover to P-K Screws with no 
interruption in production. No 
special tools or skilled help are 
required. Whether you are work- 
ing with light or heavy steel, cast 
iron, aluminum, brass, or plastics 
... salvage those lost work-hours... 
question every fastening, now! 


Parker-Kalon Corp., 192-194 Varick 
Street, New York, N. Y. 











se Eliminate 
NS _— Inserts in 

XG a» Plastics e 
| Callina 


| P-K Assembly Engineer 


He can help you search out all oppor- 
tunities to apply P-K Self-tapping 
And, he’ll recommend them 
only when they'll do the job better and 


1) to check over fastening jobs with you. 
a 

| 
t | 


Screw Ss. 


faster. If you prefer, mail in assembly 
details for recommendations. 














SELF-TAPPING SCREWS FOR EVERY 


METAL AND PLASTIC ASSEMBLY 


Give the Green Light 


to War Assembligs 
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Car; 


The 

Luftw 
bombe 
design 
sion | 
11 in.., 


Dornier DO-26 


\n efficient long-range flying boat. 
span, 98 ft. 6 in, length, SO ft. 
* in. Gross weight, 48,000 Ib. 
Powered by four Jumo 205 Diesel 
400 hp. engines mounted in tan- 
jem pairs. ‘Top speed, over 200 
mph. Range well over 5,000 mi. 
at cruising speed of 160 mph. or 
less. Used for long range com- 
mercial raiding and _reconnais- 
sauce, ean carry 1,000 Ib. of 
bombs. Armed with one 20-mm. 
egunon in nose turret and two 
machine guns in_ side blisters. 
Originally built for trans-Atlantic 
mail service, it is a sound design. 





German 





(argo Transport 






Junkers JU-52 


The old plug of the German 
Luftwaffe, tri-motor transport and 
bomber, originally of commercial 
design, but with military conver- 
sion provided for. Span, 95 ft. 
llin., length, 62 ft. Gross weight, 
23,200 Ib. Powered by three BMW 
830 hp. 9 eyl. radials. Max. speed, 
19% mph. Cruises at 170 mph. 
Service ceiling, 27,000 ft. Of old 
design, but still widely used, both 
in Russia and the Mediterranean. 
Wings are fitted with Junkers 
flaps, increasing lift and giving 
the plane higher than average 
ceiling. 











Junkers JU-90 


Four-engine troop transport of the 
same basic design as the JU 89 
bomber. Carries crew of 3 and 
4) soldiers. Span, 114 ft., length, 
% ft, 3 in. Gross weight, 50,600 
bb. Engines, four BMW 880 hp. 
tadials, or four Jumo 1150 hp. 
Inverted V_ liquid-cooled. Top 
“l, 250 mph. at 14,000 ft. 
Tulsing speed, 220 mph. at 14,000 
it. Service ceiling 18,000 ft. Range 
8 over 1,000 mi. Like the JU-52, 
S plane has Junkers wing flaps 
Which change the wing camber 
id increase lift. The outer sec- 
ms act as ailerons. 


—— 








British Combine 





Junkers JU-290 


This is the latest large transport 
3 come from the productive boards 
the Junkers firm. It is a low- 
ew twin-tail monoplane. Driven 
¥ four Bramo Fafnir 323, 1000 
aoa engines, top speed is 
out 25°) mph. Span is about 120 
i Although no photograph is 
: ailable. a close idea may be ob- 
‘ained from the silhouettes. High 
‘ail planes and rudders make it 
ial for parachute troops, but 
; 8 not known to have been used 
‘or this purpose as yet. 
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Blohm and Voss BV-222 


A large, six-engine _high-wing 
monoplane flying boat, with single 
tail. Span, 150 ft., length, 112 ft. 
Powered by six BMW 132 De 1000 
hp. in line, liquid-cooled engines. 
Top speed, 199 mph. at 9,840 ft. 
Weight loaded, 100,000 lb. Arma- 
ment is said to include gun turrets 
in nose and tail. This ship was 
designed just before the war for 
projected trans-Atlantic _ service. 
As can be seen from the silhouette, 
the hull is long and slim, like 
many other German planes. Wings 
have dihedral as far as the out- 
board engines, then are straight, 
giving a drooped appearance. Hull 
is two-stepped. There is a glass- 
enclosed gun position in the tail. 
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Tennyson’s p 
tury ago, is just over tomorrow’s horizon. Far 
beyond the reaches of his poetic imagination are 
the marvels planned for the post-war world by 
aviation and radio engineers. 
| The necessities of war ..._our quickened mental 
and physical pace . . . even war’s shortages and re- 
strictions—all are responsible for a forward surge 
| of scientific discovery that gives promise of being 
without parallel in our Nation’s history. 
Among contributors to the bright, new world, the 


¢ vision, more than half a cen- 


Electronic Industry is certain to be one of the m 


“For | dipt into the future, far as human 
eye could see, 


Saw the vision of the world, and all the 


wonder that would be; 


Saw the heavens fill with commerce, 
argosies of magic sails, 
Pilots of the purple twilight, dropping 


/ 


down with costly bales.’ 








spectacular. 

Proud of its name and place in this great 
industry ... sensible to the challenge ..: 
IRC stands ready! 

Ke KK pn KS. 

Although practically 100% of our business today 
is in the high-priority, war-essential category, Ou! 
thinking is unrestricted. We will be happy to work 
with you on “futures.”” May we help to develop 
your post-war ideas and plans? 


Fropereed bor Peapormance QI Fad, & Vorialte, Reiter 


| INTERNATIONAL RESISTANCE COMPANY 


| 401 


N. BROAD STREET ¢ PHILADELPHIA 
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Mitsubishi Zero 


sngle-place fighter, Japan's most 
siked-of airplane. Span 5 ft. 
in., length, 28 ft. 5 in. W eight, 
put 5,140 lb. Engine, one Junk- 
; 900 hp. or the Minsci_14-cyl. 
dial of about 1000 hp. The lat- 
br ig a combination of our Pratt 
nd Whitney and Wright engines, 
gether with some features “lifted 
om English designs. Top speeds 
» to 300 mph. at 10,000 ft. Serv- 
~ ceiling about 36,000 ft. Armed 
ith two 20-mm. cannon in wings, 
077 mm. cal. machine guns in 
|. Light weight, maneuvera- 
bility and climbing power charac- 
brie this fighter. Durability is 
yor, firepower not heavy. 

















Japanese 


Oficial U. 8S. Navy Photograph 















Mitsubishi 96 Fighter 


his is labeled a Navy fighter, al- 
hough all these types are used 
y both Army. and Navy. Span, 
ft. length, 24 ft. 6 in. Gross 
eight, 4,300 Ib. Powered by one 
Kinsei 730 hp. 9-cyl. radial engine. 
fax. speed, 250 mph. at 9,000 ft. 
Nervice ceiling, 31,000 ft. Range, 
4) mi. Armed with two syn- 
ronized machine guns and prob- 
y two other 7.7-mm. guns in 
ings. Landing gear is fixed and 
patted, although this and other 
pes are encountered with retract- 
ug wheels, closed cockpits and 
ager engines. 




















Mitsubishi 97 Fighter 


Single-place, Army and Navy 
ighter, a development of the 96, 
aid almost identical, except that 
liter models have retractable land- 
lig gear. Span slightly larger, 40 
ft, length, 25 ft. Weight, 4,500 
, Slight extra weight probably 
due to retracting gear. Engine, 
oe Kinsei 730 hp. radial. Top 

d, 265 mph. Cruising, 225 
- Service ceiling, 30,000 ft. 
Range, 590 mi. Controllable piteh 
bopellers, which are exact copies 
oi the Hamilton Standard, are 
tted to both this and the 96 
Armament about the 


oday 








Mitsubishi Zero Floatplane 
The Navy conversion of the Zero. 
Dimensions identical with the 
Army model. Span, 39 ft. 5 in., 
length, 28 ft. 5 in. No picture is 
available but the silhouette shows 
a single float, with wing floats, 
probably fixed. Performance figures 
naturally, are not as good in this 
model. Of all the U. S. pilots 
recently interviewed, all agreed 
that they would like to fly the 
Zero, but would rather fight in 
American-built planes because of 
greater protection, rugged  con- 
struction and heavier firepower. 
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Bombers 


Mitsubishi 98 Karigane 


“tWo-place light bomber and re- 
. Whaissance plane, almost iden- 
“to the Mitsubishi 104 except 
Yarlatons in tail fin, cowling 


' fngine, The Karigane has 
® Mits)bishi A 14-eyl. 800 hp. 
he, lop speed 310 mph., 


Primed eed, 200 mph. Range, 
,, 4. Span, 39 ft. 5 in., length, 
- it ‘ross weight, 5,060 Ib. 
early :nodel, the Divine Wind, 
Tre Tokvo to London in 
nr n 1937, a distance of 
\ Hamilton propeller 
This ship is much 

the Mitsubishi 104 


IAT ON, February, 1943 





239 





| 
| 
| 





Eliminate 
Tapping 
Operations * 


iZucdlion every fastening job 


War Production needs all the work-hours 
P-K Self-tapping Screws can save 





Avoid Slow 
Bolt, Nut, 

and Washer 

Assemblies @ 





and Welding in 
Hard-to-Reach 
Places & 














With the increasing man-power 
shortage, every fastening job in 
your plant should be suspect until 
you've proved beyond a doubt that 
it’s being done by the fastest and 
best method possible. 

Since P-K Self-tapping Screws 
provide greater ease, speed, and 
security for a large percentage of 
metal and plastic assemblies, the 
saving in time is of vital importance 
in meeting today’s demand for peak 
production. 


A Fastening Complete in One 
Easy Operation... You simply 
drive P-K Self-tapping Screws into 
plain, untapped holes. When they 
replace machine screws, you elimi- 
nate tapping, tap maintenance, and 
the problem of procuring scarce 








Eliminate 
Inserts in 


Plastics e 





Callina 
P-K Assembly Engineer 


to check over fastening jobs with you. 
He can help you search out all oppor- 
tunities to apply P-K Self-tapping 
Screws. And, he’ll recommend them 
only when they'll do the job better and 
faster. If you prefer, mail in assembly 
details for recommendations. 
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taps. When they replace bolts, you 
save the time consumed insertin » 
bolts, placing washers, and runnin « 
nuts. When they replace rivetin,s 
and welding, expensive equipment 
is no longer required. When used in 
plastics, they end the need for cost! y 
inserts. 


Change fo Self-tapping Screws 
Overnight ... You can make the 
changeover to P-K Screws with no 
interruption in production. No 
special tools or skilled help are 
required. Whether you are work- 
ing with light or heavy steel, cast 
iron, aluminum, brass, or plastics 
... salvage those lost work-hours... 
question every fastening, now! 
Parker-Kalon Corp., 192-194 Varick 
Street, New York, N. Y. 
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Dornier DO-26 


\n effi ent long-range flying boat. 
, iS ft. G in., length, SO ft. 
Gross weight, 48,000 Ib. 
by four Jumo 205 Diesel 
wo hp engines mounted in tan- 
jom poirs. Top speed, over 200 
mph. itange well over 5,000 mi. 







Span, 
i. 
Power 
































. at cru ing — of 160 mph. or 
ou less. sed for long range com- 
ne wercia! raiding and reconnais- 
be «nee, can earry 1,000 Ib. of 
nes bombs. Armed with one 20-mm. 
ne enon in nose turret and two 
” machin guns in side _ blisters. 
rit Origins ly built for trans-Atlantic 
in mail service, it is a sound design. 
tly 
TF bs 
he Cargo T t 
argo Transpor 
no 
\O 
re Junkers JU-52 
k- The old plug of the German 
st Luftwaffe, tri-motor transport and 
: bomber, originally of commercial 
C8 design, but with military conver- 
sion provided for. Span, 95 ft. 
rs 11 in., length, 62 ft. Gross weight, 
yf 93200 lb. Powered by three BMW 
ok 830 hp. 9 eyl. radials. Max. speed, 
195 mph. Cruises at 170 mph. 
Service ceiling, 27,000 ft. Of old 





design, but still widely used, both 
in Russia and the Mediterranean. 
Wings are fitted with Junkers 
flaps, increasing lift and giving 
the plane higher than average 
ceiling. 


























Junkers JU-90 


Four-engine troop transport of the 
same basic design as the JU 89 
bomber. Carries crew of 3 and 
40 soldiers. Span, 114 ft., length, 
86 ft, 3 in. Gross weight, 50,600 
Ib. Engines, four BMW 880 hp. 
radials, or four Jumo 1150 hp. 
inverted V_ liquid-cooled. ‘Top 

, 250 mph. at 14,000 ft. 

ising speed, 220 mph. at 14,000 
ft. Service ceiling 18,000 ft. Range 
is over 1,000 mi. Like the JU-52, 
this plane has Junkers wing flaps 
which change the wing camber 
aud increase lift. The outer sec- 
tions act as ailerons. 






































Junkers JU-290 


This is the latest large transport 
to come from the productive boards 
of the Junkers firm. It is a low- 
Wing twin-tail monoplane. Driven 
by four Bramo Fafrir 323, 1000 
PD. mudial engines, top speed is 
about 250 mph. Span is about 120 
ft. Although no photograph is 
available, a close idea may be ob- 
tained from the silhouettes. High 
tail planes and rudders make it 
Suitable for parachute troops, but 
It is not known to have been used 
for this purpose as yet. 
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Blohm and Voss BV-222 


A large, six-engine _high-wing 
monoplane flving boat, with single 
tail. Span, 150 ft., length, 112 ft. 
Powered by six BMW 132 De 1000 
hp. in line, liquid-cooled engines. 
Top speed, 199 mph. at 9,840 ft. 
Weight loaded, 100,000 Ib. Arma- 
ment is said to include gun turrets 
in nose and tail. This ship was 
designed just before the war for 
projected trans-Atlantic service. 
As can be seen from the silhouette, 
the hull is long and slim, like 
many other German planes. Wings 
have dihedral as far as the out- 
board engines, then are straight, 
giving a drooped appearance. Hull 
is two-stepped. There is a glass- 
enclosed gun position in the tail. 
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“For | dipt into the future, far as human 
eye could see, | 
Saw the vision of the world, and all the 
wonder that would be; 3 
Saw thé heavens fill with commerce, 
argosies of magic sails, 
Pilots of the purple twilight, dropping & 
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down with costly bales. 








rigged the: reaches of his poetic imagination a are Proud of its name and place in this grea 
he marvels planned for the post-war world by Wndusivy <4 sensible to the challenge . . : 
aviation and radio engineers. _ IRC stands ready! ‘ 


| 
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The necessities of.war ......our quickened. mental me a NOP gs, pier 
and physical pace . . . even war’s shortages and re- Although practically 100% of our henaees today 
strictions—all are responsible for a forward surge is in the high-priority, war-essential category, our § 
of scientific discovery that gives promise of being thinking is unrestricted. We will be happy to work 
without parallel in our Nation’s history. with you on “futures.” May we help to develop 


Among contributors to the bright, new world, the your post-war ideas and plans? 


Faoperned por Poopromance (IQ Fred, & Vaniate Resi 


INTERNATIONAL RESISTANCE COMPANY 


401 N. BROAD STREET ¢ PHILADELPHIA 
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Fighters 


Mitsubishi Zero 


‘ngle-place fighter, Japan’s most 
Sager airplane. Span 39 ft. 
5 in., length, 28 ft. 5 in. Weight, 
about 5.140 lb. Engine, one Junk- 
rg 800 hp. or the Kinsei_14-cyl. 
radial of about 1000 hp. The lat- 
ter is « combination of our Pratt 
and Whitney and Wright engines. 
together with some features “lifted” 
from English designs. Top speeds 
up to 390 mph. at 10,000 ft. Serv- 
ice ceiling about 36,000 ft. Armed 
with two 20-mm. cannon in wings, 
two 7.7 mm. cal. machine guns in 
cowl Light weight, maneuvera- 
bility and climbing power charac- 
terize this fighter. Durability is 
poor, firepower not heavy. 


Japanese 


Oficial U. 8S. Navy Photograph 





Mitsubishi 96 Fighter 


his is labeled a Navy fighter, al- 
though all these types are used 
by both Army and Navy. Span, 
§ ft. length, 24 ft. 6 in. Gross 
weight, 4,300 lb. Powered by one 
Kinsei 730 hp. 9-cyl. radial engine. 
Max. speed, 250 mph. at 9, ft. 
Service ceiling, 31,000 ft. Range, 
mi. Armed with two syn- 
chronized machine guns and prob- 
ably two other 7.7-mm. guns in 
wings. Landing gear is fixed and 
spatted, although this and other 
types are encountered with retract- 
ing wheels, closed cockpits and 
larger engines. 





Mitsubishi 97 Fighter 


Single-place, Army and Navy 
fighter, a development of the 96, 
aid almost identical, except that 
later models have retractable land- 
ing gear. — slightly larger, 40 
ft, length, 25 ft. Weight, 4,500 
lb, slight extra weight probably 
due to retracting gear. Engine, 
oe Kinsei 730 hp. radial. Top 
seed, 265 mph. Cruising, 225 
mph. Service ceiling, 30,000 ft. 
Range, 590 mi. Controllable pitch 
propellers, which are exact copies 
of the Hamilton Standard, are 
fitted to both this and the 96 
Schter. Armament about the 
ame, 


Mitsubishi Zero Floatplane 


The Navy conversion of the Zero. 
Dimensions identical with the 
Army model. Span, 39 ft. 5 in., 
length, 28 ft. 5 in. No picture is 
available but the silhouette shows 
a single float, with wing floats, 
probably fixed. Performance figures 
naturally, are not as good in this 
model. Of all the U. S. pilots 
recently interviewed, all agreed 
that they would like to fly the 
Zero, but would rather fight in 
American-built planes because of 
greater protection, rugged con- 
struction and heavier firepower. 





2 Bombers 


Mitsubishi 98 Karigane 


A two-place light bomber and _re- 
“nnaissance plane, almost iden- 
tieal to. the Mitsubishi 104 except 
or variations in tail fin, cowling 
id engine. The Karigane has 
oe Mitsubishi A 14-cyl. 800 hp. 
figinee Top speed 310 mph., 
Tusing speed, 200 mph. Range, 
1500 mi. Span, 39 ft. 5 in., length, 
‘ft. Gross weight, 5,060 Ib 
An early model, the Divine Wind, 
vw from Tokyo to London in 
was hr. in 1937, a distance of 
4900 mi. A Hamilton propeller 
o used. This ship is much 
shter than the Mitsubishi 104. 
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COUNTS FOR MORE 


. :; Range 
USING SKILSAW roof ui. 
wr chine 
— canno! 
chine 
tail. 
The W 
flaps. 
able. | 
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blade 


‘Today, ‘America’s busiest aircraft plants 
use SKILSAW TOOLS! They’ve seen how every tool 
in the SKILSAW line is designed for lightness and 
easter handling ... engineered for power and greater 
output perman... built for dependability and trouble- 
free service on toughest 3-shift schedules. So, for the iy : 
speed they need on countless maintenance and pro- en tg sti nace ped 
duction jobs, these plants specify SKILSAW TOOLS FEES SEE COESEIERS. SPR enC SADELS, 
... and use them to build faster the planes that are 


SKILSAWS—For faster sawing on maintenance and 
eying to Wiowoey? Sea town esas 

Want to see for yourself? Just ask your a ay 
distributor to demonstrate SKILSAW TOOLS in 


your own plant... today! 


SKILSAW, INC., 5057 Elston Ave., Chicago 


New York ¢ Boston ¢ Buffalo ¢ Philadelphia ¢ Cleveland « Detroit 
indianapolis © St. Louis ° Kansas City ° Atlanta ° New Orleans 
Dallas ¢ Los Angeles ¢ Oakland «¢ Portland «¢ Seaitle « Toronto, Canada 


SKILSAW 


* MAKE AMERICAS HANDS MORE PRODUCTIVE x 
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Mitsubishi 96 Bomber 


A two-engine,  7-place, heavy 
homber. Span, 82 ft., length, 54 
ft, Gross weight, 22,000 lb. En- 
two Mitsubishi HKinset IV 

|, radials, 900-1000 hp. Top 
geed, 230 mph. at 10,000 ft. 
Range with load of 2,200 lb., 950 
; Armed with two 7.7-mm. ma- 
‘uns in wings, one 20mm. 

in upper turret, two ma- 

cuns laterally, one fixed in 
Service ceiling is 24,000 ft. 

ings are fitted with Junkers 
Landing gear is_ retract- 

This plane is also used as 


Japanese 





Mitsubishi 97 Bomber 


A twin-engine reconnaissance 
bomber, similar to the 96, but 
with slightly longer range. Span, 
73 ft., length, 62 ft. Gross weight, 
92000 Ib. Powered by two Mit- 
subishi Kinset JV 14 eyl. radials 
of 870 hp. Max. speed, 220 mph. 
Cruising speed, 190 mph. Service 
ceiling, 22,000 ft. Range, 1,800 
ni. with bomb load of 4,400 Ib. 
Armed with two 7.7-mm. machine 
guns in nose, two in dorsal tur- 
ret, two firing laterally, one fixed 
machine gun in tail. Equipped 
with Mitsubishi-Hamilton three- 
blade propellers. 





Mitsubishi 98 Bomber 


Another two-place, light bomber- 
reconnaissance ‘plane. All metal, 
fxed landing gear, wheel spats 
open at sides. Engine, one Mit- 
subishi. Kinsei IV 14 cyl. 900 hp. 
radial. Top speed, 250 mph. at 
11,000 ft. Cruising speed, 208 
mph. Max. range, 280 mi. with 
bomb load of 1,230 Ib. It is larger 
and heavier than the Karigane, 
with a span of 46 ft., length of 
26 ft. 2 in., and a gross weight of 
(800 lb. Armament two 7.7-mm, 
machine guns in fuselage or two 
20-mm. cannon in wings, two flex- 
ible machine guns in rear of 
cockpit. 





Type One Bomber 


This is Japan’s latest medium 
bomber. Like most of her others, 
It ls & composite of the best Am- 
friean, British, and European 

No good picture is to be 
had, snd no detailed information 
8S available. From the silhouette 
It appears to be a capable, well 
armed ship. 
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Type 97 Flying Boat 


A four-engine flying boat, of the 
Kawanishi type, also showing some 
Sikorsky influence. Span is 1381 
ft., length 82 ft.. height, 20 ft. 
Gross weight, 45,000 lb. Engines 
are four Mitsubishi Kinsei 4C 900 
hp. radials. Top speed, about 
190 mph. Service ceiling, about 
20,000 ft. Range, 18,000 mi. 
Earlier models had no gun tur- 
rets, later ones two, in nose and 
tail. The latter does not protrude 
beyond the tail fins, necessarily 
limiting the horizontal are of fire. 
It carries a crew of six to ten men. 
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Vought-Sikorsky 
“Corsair” 


{Oe “Corsair” is the most formidable ship- 
board fighter ever built! It has tremendous fire 
power ... and it is big, powerful and fast. Its top 
speed is well over 400 miles per hour, but it can 
hit the pitching deck of a carrier with the precision 
and grace of a gull... for its maneuverability is 
an engineering masterpiece. Navy pilots say it’s 
the “sweetest’’ job they’ve ever handled . . . that 
the “Corsair’s” controllability helps mightily to 
keep them on top of every situation. 

Positive, friction-free controllability ... with re- 
sulting high maneuverability . . . has been one of 
Fafnir’s prime concerns since the end of World 


EAE 


Ball Be 
for Aircraft 


Engines and C 


G1 suns 


Official Photo U.S. Navy 


War I. Thus, in the design . . . in the engineering 
... and in the develooment of American-built 
planes, “Fafnirs on the controls” became a by- 
word. Fafnir went along with the aircraft indus- 
try. Fafnir engineers worked closely and continu- 
ously with aircraft engineers, designers and 
builders in ironing out control bearing problems 
as each new plane began its successive steps to- 
ward each “landmark” it established. This is why 
you'll find Fafnirs on many of the star performers 
today ... for Fafnirs have proved their extra 
stamina, dependability and safety. The Fafnir 
Bearing Co., Aircraft Division, New Britain, Conn. 








FIGHTER 


Send for copies Fafnir Aircraft Service Manuc P 
you will find it an invaluable service guice. 
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Representative Aircraft Engines 


For 1943 


Allison V-1710E19 liquid-cooled, V-type, 12-cylinder 
1200 hp. at 3000 r.p.m. 





Lycoming R-680-E3A 9-cylinder radial 
300 hp. at 2300 r.p.m. 


Jacobs 7-cylinder radial 
300 hp. at 2100 r.p.m. 


Lycoming 0-435 series 6-cylinder opposed 
175 hp. at 2300 r.p.m. 
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War Do Puors Tuk Asour ? 


Ask one, and you'll get fhis answer: ‘There’s no time 





to think when you're in a scrap. You have to act!”’ 


On America’s fighters and bombers, Delco aircraft 
electric motors eliminate distractions during these 
moments of instant decisions and _ split-second ™ 
action. They safeguard the flow of engine fuel on 





‘transfer and booster pumps . . . drive windshield 
exs . . and perform other vital functions. Delco 
yducts’ manufacturing experience has been 


pj ahee 


DIVISION OF GENERAL 


MOTOR 


PRODUCTS 
; MOTORS CORPORATION 


DAYTON, OHIO 





VIA 
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Packard Rolls-Royce V-1650 liquid-cooled, 12-cylinder V-type 
1080 hp. at 2650 r.p.m. 


Franklin 6ACG-298 6-cylinder opposed 


165 hp. at 3500 r.p.m. Kinner R-55 5-cylinder radial 
“i 175 hp. at 2100 r.p.m. 


Ranger 12-cylinder inverted V, aircooled 
520 hp. at take-off. 
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Representative Aircraft Engines for 1943 





Pratt and Whitney 
2000 hp. 





Wright Cyclone GR2600 series 14-cylinder twin-row rad 
1600 hp. at 2400 r.p.m. 





Pratt and Whitney Twin Wasp Jr. 14-cylinder radial 
1100 hp. at 2550 r.p.m. 


Wright Cyclone 18-cylinder twin-row radial 
2000 hp. 
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AUTO-LITE is an old friend. Auto-Lite manu- 
facturing divisions have long contributed 
to the production and development of 
America’s aircraft. Engineers, Purchasing 


Agents and Executives will recognize in the 
THE ELECTRIC AUTO-LITE COMPANY - 


ALEMITE DIE CASTING & MFG. DIVISION 
CORCORAN-BROWN LAMP DIVISION 
PREST-O-LITE BATTERY COMPANY, INC. 


AMERICAN LEATHER PRODUCTS COMPANY 
MOTO-METER GAUGE & EQUIPMENT DIVISION 


names below dependable sources of supply for 
products they need. Each unit is a vital part 
of the world-wide Auto-Lite organization. 
For complete information on Auto-Lite units 
for Aircraft use address your inquiry to: 





TOLEDO, OHIO 


Aviation Products Division + 


BAY MANUFACTURING DIVISION 
OWEN DYNETO DIVISION 


STERLING CABLE DIVISION (NOW “WIRE DIVISION”) 


IN 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND IN THE AIR 


SPARK PL 
UGS STEELDUCTOR Ted Thilo] ney -V-18 3 THERMOMETERS 


PRESSURE G 
AUGES DEEP DRAWN HEAvy STAMPINGS MAGNET WIRE 


RELAYS Te) 
OSTER COILS POWER, LIGHTING AND INSTRUMENT WIRE 


Alu 
MINUM DIE CASTINGS MOLDED PLASTics 


PRESSURE GAUGES 
GENERATORS 


INSTRUCTION PLATES 


BOMBARDIER AND NAVIGATION CASES 


a Teli ST eyelet = UNITS DUAL OlL 


HIGH-TENSION WIRE CURRENT 


AIRCRAFT BATTERIES 


GUN-FIRING SOLENOIDS 









RECISION GRADING_rvurquoise always gives you exactly the line 


you want. A separate basic formula for each of the 17 degrees guarantees grading 
that is as accurately and uniformly spaced as the marks on your rule. 


EMARKABLE DURABILITY —+r:eccronic graphite, refined down to 


particle sizes of one micron (1/25,000th of an inch) makes TURQUOISE lead so 
dense and durable that the longest line remains uniform in width and blackness. 


UTSTANDING STRENGTH —Eagle’s patented super bonding proc- 


ess welds lead and wood into one inseparable unit which resists point breakage. 
TURQUOISE stands up when you bear down, saving time-wasting interruptions. 


PAQUE LINES —The dense, fine-textured lead in every TURQUOISE 


pencil deposits clean lines of such opacity that you get clear, sharp blueprints 
direct from your pencil tracings. 


AST-FLOWING SMOOTHNESS — every tiny particte of 


TURQUOISE lead is lubricated with rare waxes, sealed in for permanent 


' smoothness. Its swift, effortless strokes speed your work and save your energy. 





| 


TO PROVE IT YOURSELF “CHEMI SEALED 


SEND FOR FREE SAMPLE —i— (SuPer BONDED) 
Write today and we will gladly 


send you a TURQUOISE pencil . 
or lead. Just name your sup- ' 

plier, this magazine and grade i 
you desire. 


se. 08.08 DRAWING PENCILS AND LEAD 


EAGLE PENCIL CO., 703 EAST 13th ST., NEW YORK e EAGLE PENCIL CO. OF CANADA, LTD., TORON 
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PROTECTIVE ARMOR PLATE FOR 
AMERICA’S FIGHTING AIRCRAFT 


e Breeze Aircraft Armor Plate, manufactured by the Breeze 
Electric Furnace Process, is engineered in unusual shapes and 
sizes to meet designers’ special requirements. Light in weight, this armor plate affords 
maximum protection to the vital parts of our fighting aircraft with the minimum 
sacrifice of speed and maneuverability. In quantity manufacture today, Aircraft 
Armor Plate supplements the Breeze line of aircraft accessories that are playing such 


an important part in the United Nations’ drive to Victory. 


BEM RI OER MAPLE ERI I, 


\ 


BREEZE CORPORATIONS, INC. Same NEWARK, N. J. 


INA = 
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Since their introduction to the aviation 

industry a short time ago, Presstite 

Aircraft Sealing Compounds have won 

wide acceptance by the aircraft manu- 
facturers of America. 


Especially developed for your industry— 
engineered to solve many of your problems 
—these Presstite Compounds provide fast, 
simple and long-lasting methods of sealing a 
wide variety of aircraft joints—especially in 
aviation fuel tanks. Their ease of application 
speeds production—proven adhesive quali- 
ties reduce maintenance, assure satisfactory 
sealing under all conditions. 


All Presstite Sealing Compounds are avail- 
able for immediate shipment. 


No. 2D-126A Permagum 
A non-corrosive, non-drying, non-hygro- 
scopic, non-polymerizing, permanently elas- 
tic, rubber-like material used as a plugging 
or sealing material to seal larger openings in 
corners or seams of fuel tanks. Not soluble 
in Aromatic Fuel. 


Plywood Fuel Tank Sealer 
For sealing light-weight plywood and plas- 
tic auxiliary airplane fuel tanks. Brush — 
spray, or slush type—resists aromatic fuels, 


Extruded Fuel Tank and Seam Sealing 


Ta 1e 
Easy to handle 
because in ex- 


pS AAW EAES seca tens: on 


cloth backing 
—varied widths 


NGINEERING COMPA 


and thicknesses. Highly adhesive to metal 
surfaces even in presence of liquid hydro- 
carbon. Non-oxidizing, non-polymerizing, 
resists aromatic fuels. 
Extruded Tape Sealer for Synthetic 
Glass 

Seals joints in aluminum as well as synthetic 
glass — especially designed for windshields, 
windows and gun turrets. Stands up under 
extreme low temperatures. Seals joints tight 
against water, air, aircraft fuel, motor oil. 
Permanently elastic. 


Fuel Tank Sealer 
Brush-on type for sealing integral tanks 
and for seams and joints in bolted tanks used 
for aromatic fuel storage. Will not slump 
up to plus 200° F., remains flexible at minus 
90° F. 
Cabin Sealer 
For sealing over riveted joints in pressur- 
ized high altitude ships. Provides water and 
air-tight seal— withstands temperatures from 
minus 90° F. to plus 212° F. 


Zine Chromate Compound 
For Conditions A and B, Air Corps Spec. 
No. 3596, and Slushing Compound Air Corps 
Spec. No. 3595. 


Let Presstite engineers help you to 
solve any sealing problem in your indus- 
try. Send uscomplete detailed information 
on your needs and specifications today. 
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Assurance of sub-micron accuracy in every product is 
given by the men of Schrillo—men who live, know and 
work with infinitesimal dimensions—the normally un- 
measurable. 

Assurance of cutting tools and gages that.are right from 
the start—far within specified tolerances—is given by 
the Schrillo individual inspection methods—for direct 
and positive speed in war production. 


Assurance of correctness in special tools is guaranteed 
by Schrillo foresight and engineering initiative. 


Assurance of minimum delays and rejections results 
from Schrillo’s incomparable mechanical facilities. 


1943 


= 


By examination—by comparison—and especially by use 
—you will discover that Schrillo standard and special 
cutting tools will improve the accuracy and efficiency 
of your production and that Schrillo master, reference 
and working gages will guarantee perfect interchange- 
ability of parts. 


When ordering, it’s “Certainly Schrillo.” 


SCHRILLO. 


CALIFORNIA 








tos ANGEEE'S 


¢ A“ a 
a 


prt , 


ze 








ALCOA 


252 


This shape is rolled from Alcoa Aluminum 
Alloy sheet in a single operation. Its use may 
take the place of a thicker extruded shape, 
thereby releasing metal and extrusion presses 
for production of vital war materials. Its pro- 
ducer is one of many companies who are roll- 
forming similar Aluminum-sheet shapes. 

Many of these rolled-sheet shapes, being pro- 
duced today for war products, are made of 
heat-treated Aluminum alloys to give them 
high strength. Often, the “‘as-rolled temper” 
strip is fed right from the heat-treating furnace 
to the forming rolls, before the metal can age- 


harden, thus avoiding distortion that might 


occur if heat treatment followed forming. 

Also shown above, in silhouette, are other 
rolled-sheet shapes. It doesn’t take much 
stretching of the imagination to visualize a 
great variety of these Aluminum shapes used 
in numerous products. Exactly the right thick- 
ness and shape for strength and stiffness, but 
no more metal than is actually needed. 


The eccnomies possible with large quantit: 


production are certain to cause these Alum:- 


num rolled-sheet shapes to be adopted widel: 
for all kinds of postwar applications. ALUMINU ‘i 
Company OF America, 2182 Gulf Building. 


Pittsburgh, Pennsylvania. 
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S the mighty PT boats of the U.S. Navy roar into action, they 

catry with them their own source of vital electricity — 
Lawrance Auxiliary Power Plants. These portable powerhouses, 
compact and light in weight, are designed to meet modern combat 
demands for a reliable flow of current to operate gun turrets, tor- 
pedo hoists, radio, lights, and galley hot plate. Lawrance Auxiliary 
Power Plants have been in action since Pearl Harbor; have given 
many thousands of hours of dependable, attention-free perform- 
ance. Being produced today in ever-increasing quantities for air- 
craft as well as PT boat installations, Lawrance Auxiliaries are 
playing an important role in America’s drive to Victory. 























Lawrance Auxiliary Power Plant 
Model 30C-3 

Length 3234”; Width 24”; Height 15”. 

Normal continuous power output 5KW. 


AUXILI ARY POWE?! Maximum overload capacity 71/4 KW. 


LAWRANCE ENGINEERING AND RESEARCH CORPORATION «+ LINDEN, NEW JERSEY 


AVIATION, February, 1943 7” 


1OueorgIo0d@ Quis yy wess2umIWw 








94 





AVIATION, February, ! 





PRECISION BEARINGS 
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From Washing Wachines te Precision Hinoralt Fats 


Again proving it’s Maytag “Know How” that counts = devices. For twenty years Maytag has held world leadership 
among washing machine manufacturers. It is typical of Maytag 
“know how” and perhaps symbolic of their washers of the 
future, that in a few short months Maytag has been able to 
attain an outstanding position in the field of hydraulics. 


For nearly half a century Maytag has been a household word. 
To millions it stands for world leadership in domestic washing 
machines. When America called for war production, long be- 
fore Pearl Harbor, Maytag enlisted and asked for tough and 
exacting assignments. One such assignment was the manufac- THE MAYTAG COMPANY, NEWTON, IOWA 
ture of hydraulic cylinders for combat aircraft. The rest of the 1893—For Half a Century —1943 
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story is quite typical of American productive genius. By dint © ELECTRIC ACTUATING DEVICES FOR AIRCRAFT 
of hard work, long hours, and engineering skill, Maytag has @ HYDRAULIC ACTUATING CYLINDERS FOR AIRCRAFT 
redesigned, simplified, and speeded up the building of these @ HEAT TREATED ALUMINUM AIRCRAFT CASTINGS 
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The famous Maytag Aluminum 
Foundry, producer of millions of 
cast aluminum washer tubs, 

is now an important source of 
high-grade, heat-treated 
aluminum aircraft castings. 
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PRECISION AIRCRAFT PARTS 
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Piaggio & C. 
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wo million atoms could lie in a line across the dot of an i — yet each 
alone is a complete solar system, with electrons whirling around a central nucleus like 
planets around the sun. And that nucleus occupies no more space in its lonely atomic 
universe than a fly in a cathedral. 
This is the physicist’s picture of the atom, source of all energy. And today, with giant 
cyclotrons, he is smashing the atom — hurling these tiny planetary systems at each other with the 
speed of shooting stars, and with miraculous results: Sodium transformed into 
magnesium, aluminum into arene — and the atom itself into power beyond the wildese 
dreams of Watt or Diesel or Edison. . . . In an ordinary glass of water is the potential 
power of a billion kilowatt hours! 
When will industry be able to harness atomic power? vossibly in six months, six years, or 
not for six decades, but of this you can be certain: One day, just as sure as the earth revolves about 
the sun, every form of power machinery in use today will be totally obsolete. 
This story of atomic power is only an extreme illustration of the problems 
that industry faces as a result of change. 
Today, we are living in the midst of far greater and swifter change than the average 
business is prepared for. As a result, many businesses — seemingly on the rise — are actually on the 
brink of failure in the new world of post-war production. 
If your business is manufacturing with metal . . . and if you are planning ahead now .. . 
there is one thing that you can do to protect your business against failure to keep pace 
with changing methods of production: Consult with the leading 
specialists in machine tool engineering! 
In the vast and highly specialized field of internal grinding, 
there is Bryant! Call upon us now! 


Bryant Chucking Grinder Company 


SPRINGFIELD, VERMONT, U. S. A. 
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dynamies—E, T, Allen; Ch. Engr.—Wellwood  E. . * . — . Factory Supt.— ; nderson 
Beall; Sales Mgr.—F. B. Collins; Materiel Mgr.— Prod. Supt.—S. DeMato — General Aircraft Corp., 4392 Ditmars Blvd., Astoria, 
C. B, Gracey; Pub. Reln. Mgr.—Harold Mansfield; | Curtiss Wright Corp., Louisville, Ky., Gen. Mgr.—G. J. L. 1, N. Y., Pres.—H. J. Maynard, Jr.; VP «& 
y Morrison; Plant Sreeetiee i. — Stee: Ane ee cake weer: Se. a. Mgt.—William . Faso; MH ge —_— 
i Personnel Mgr.—Paul! Fredrickson; ub. Rel.—Kh. D. encralt; -——W. - Mac- stoc "ul Rel. & PJ. yeuting, Jr.: 
Mer.—teeey ¥. Ogden. RENTON DIVISION? Lean; Mer. Military Contracts—H, K. Moffitt; Ch. Prod. Mgr.—Delno Lyall; *h. Agent—K. Ian 
Mer.—Fred P. Laudan; Admin. Asst. to Engr.—H. R. Moles; Fact. Mgr.—N. C. Bartholomew; Deane: Compt.—E. S. Gremse; Supt.—Otto €. L 
gr.—W. F, Flanley; Diy. Controller—Ralph Personnel Mgr.—W. G. Shillig; Quality Mgr.—M. A: Ortwein; Ch. Insp.—Harry Dykeman; Ch. Engr. (De- 
Supt.—C. W. Williams; Prod. Mgr.— Rhoads sign}—Otto C. Koppen; Ch. Engr. (Production)— 
Th ‘en; Materiel Mgr.—Frank L. Dobbin; Curtiss-Wright Corp., Buffalo, N. Y., Washington Rep. Philip Nickson: Maint. Engr.—John Maynard 
Mer.—Frank Weaver —S. Paul Johnston; Pub. Rel. Mer.—E. Stumpf; General Motors Corp., Eastern Aircraft Div., Linden, 
«-* Airplane Co., Wichita Div., Wichita Kan., Ind. Rel. Dir.—R._ H. Puffer; Gen. | Mar.—Wm. N. J., Gen. Mer.—L. C. Goad; Asst. to Gen. Mar.— 
Pres, G. Johnson; VP & Gen. Megr.—J._E. Davey; Sales Mer.—E. Ducayet; Prod. Mgr.—George H. L. Jennings; Div. Compt.—W. G. Kileen; Dir. 
Wash. Rep.—J. P. Murray; Pub. Rel. Dir. Baum; Pur. Agent—C. Ryan; Chf Engr.—F. E. Personnel—R. E. Waldo; Dir. Pub, Rel.—J. N. Bird: 
woe i Findlay; Ind. Rel. Dir. irae sattee eri I ay I Aogad SA pags! | ~ Engr. oe a. we a ge Fisme Sererity co ord.— 
orks Mzr.—Flet h ry Brown; Supt 2 t I— ower—Guy s — S oD) . T. Adams; ¢ Service Mgr.—Allen Westcott: 
Bernard aylor:, po Supt. Pit. Schupp; man; Chf. Electricians—A. Soderholm, J. ; Washington 4 Ww. P. Bratten, Room 200, Hil! 
Materiel Div.—L. G. Sinning; Per. Dir.—Geo. Trom- Plant Ener.—C. L, a al Eng. Mer. -—Alex Noble? Blidg., 17th & Eye Sts., Washington, D. C.: Plant 
bold iS . eg amsee o> a2: ee t. Fact. <e-. ao 1—A. E. Smith; Plant + 2— ee. ee ae: —— ao. —-S = 
1g.— 1 Steele; Plt. II Eng.—Otto Plagens; Ass’ iela u act gr.—W. A. Hosmer; Gen. Supt.—F. W. 
Sec.-Treas.—Clif? Barron; Exec. Asst. to VP & Gen Curtiss-Wright ene. New York, N. Y., Pres.—Guy W. Fricke; Dir. Mat. Procurement—H. E. Harmon; Pur 
Mur.—L. M. Divinia; Dayton Rep.—M. P. Crews Vaughan; VP Chg. Airplane  Div.—Burdette S. Agent—C. C. Brandon; Dir. Personnel—T. G. Ford 
ate Acronautical Corp., Long Island City, N. Y., vor _ to La Ww. ees Baga of 9 y. Labor Long a _— . - mp | ae Mech. 
oe ten. Mgr.—C. A. Van Dusen; Exec. vVP— e ansen; ir. inance . SS. Lapp; ir, —J. Qf ro¢ ngr.— . Tell; Plant 
en haplin y _—W. A. Bates; VP & Military Contracts—W. J. Crosswell; Dir. Engrg.— ungr. . F. Labadie; Supv. Mfg. Methods—R. C. 
Wash, i pr. gor Sec.—Preston Lockwood; G. A. Page, Jr.; Dir. Quality—J._ W. Puma: Dit. wey f. noni, Cc. ane: Compt. - 
'eas.—Diissell V. Dir. Pub. Rel.—Ray Hill: Transp. Contracts— ean Smit ir 'u el.— V. J. § hf. Engr. wrhse.—T. . Cassady? 
Asst. Tr: nga cg _ od _ "Ch. * —R. D. A. D. Palmer, Jr.; Ind. Rel. Mgr.—C. S. Mattoon; A ; Head of Flight—E. T. Peabody; 
MacCart Chf. Pit, Eng.—H. K. Beebe; Contract Dir. Research—C. C. Furnes; Washington Rep.— Ss. i 2 Hoen (Tarrytown), M. J. Olson 
Adu—F, Beranek; Qual. Control Mgr.—F. S. Hub- S. Paul Johnston, 821 15th St. N. W., (Baltimore), A L. Hepkins (Bloomfield) 
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Consolidated Aircraft Phu 


Tha Plone can’t fly without wings: 


its small electric_motors are essential too! 


Electric accessory motors are almost as important 
to today’s military aircraft as wings or engines. For 
example, Bodine aircraft motors are widely used in 
modern bombers for operating de-icers, anti-icers, cs 
trim tabs, fuel pumps, transfer pumps, propeller te 3 
featherers, and many other aircraft accessories. 

These reliable motors are built to Air Corps speci- sh 
fications and meet all requirements for light weight, ; 
dependability, durability, and quality construction. 
Armatures are dynamically balanced to eliminate 
vibration and wear. Commutator leads are swaged 
as well as soldered with high melting point solder, 

cai itiataiis to make the operation of these motors completely 

driving Pesco reliable. This extra care in manufacture means you 

standby fuel pump. will find Bodine motors widely used in the future, 
just as in military planes today. 


Bodine Has Been Supplying Industry With High Quality Fractional Horsepower Motors Since 1905 
Bodine Electric Company, 2274 W. Ohio Street, Chicago, Illinois 


HORSEPOWER MOTORS 
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y_Metors Corp., Eastern Aircraft Div., West 
100, J., Plant Mer.—E. J. Hanson; Fact. 
4 eo: *. Jones; Personnel Dir.—-R. E. Whitney: 
“proces: Engrg.—L. BR. Schremer; Plant Engr.— 
@ Szabo: Res. Compt.—L, C. Huston; Chf. Prod. 
pa D. Baldaut; Dir. Mat. Div. —O. C€ 
ae ier Pur. Agent—W. F. Predhome; Dir. Quality 
> Se : Supt. Flight Oper.—E. 8. Maloney 
. -» Ft. Worth, Tex., Pres.—John 
. Viner; Industrial Rel. Dir.— 
: Sales Mgr.—Edwin H. Jackson; 
Mer.--E. J. Rivers; Pur. Agent—Paul_ An- 
5; Pees mel Dir.—M. Marco; Chf. Design Engr. 
10x 
it. K ft Corp., Akron, 0O., Pres. & Chmn.— 
: 2. to Pres.—R. DeYoung; VPs— 
1S, Hf. LeRoy, Karl Arnstein; Treas. 
ands hae Treas.—H. W. Hillman: Sec.— 
ie: Asst. Secs.—R. L. Miller, W. M. 
: apt.—H. D. Hoskin; Sales Mgr.—J. M. 
2 § les Engr.—T. A. Knowles; Chf. Engr.— 
am ; Prod. Supt.—Z. W. Wicks; Mer. Prod. 
vy. C, Potthof?; Pur. Agent—L. A. Murphy 
air ‘raft Engrg. Corp., Bethpage, L. I., N. Y., 
—Lero’ R. Grumman; Exec. VP—Leon. A. Swir- 
TP & Chf. Engr.—Wm. T. Schwandler; VPs— 
‘\llison (Gillies, E, Clinton Towl; Treas.—Edmund 
Poor; Sec. & Pur. Agent—Joseph A. Stamm; 


H 


immond Aircraft Co., S. San Francisco, Cal., Pres.— 
iny L. Ford; VP Prod.—Dean B. Hammond; Sec. 
Andrieus A. Jones; Pur. Agent—M. C. Casserly 

jaw Aircraft Co., Alhambra, Cal., Pres.—H. 

Keenan ; vp & Gen. Mgr.—Frank Der Yuen; V 
Boe, —J in Addicott, Jr.; Treas.—E. L. McC 
' 1, Hoffman; Pur. Agent—J._ T. ype 
Ms H. Gray; Cht, Engr. (Design) —David 


aft Corp., 5301 W. 65th St., Chicago, IIl., 
:. Mer.—B. D. DeWeese; VP, Washington 
Des Pub Rel. Dir.—C. W. Freitag; Prod. Mgr.— 
Bonser; Sec.-Treas.—H. E. Greene; Supt.—ll. 
ollberg; Pur. Agent—S. C. Senyard; Personnel 
pit.—E. Mendum; Chf. Electrician—R. Lee; Master 
—G. Lyons; Chf. Engr. (Design)—W. a 
efield; Maint. Engr.—H. J. Leddin; Elec. Engr. 
‘has. Valach; Plant Engr.—H. Spieler; Chf. 
raftsman—E, Corey; Wks. Mgr.—E. H. Huff (PT 
Dir.) ; pert. Supt.—Robert ae (PT Div.); Chf. 
Mnsp.—E. J. Pearson (PT Vv.) 
ughes Aircraft ea Culver City, Cal., Pres.—Howard 
R. Hughes; VP—Neil S. McCarthy; ‘Asst. to Pres.— 
7 E, Odekirk; Washington Rep. & Sales Mgr.— 
Pur. -Agent—Spencer Bellue; Personnel Dir. 
gr. (Design) —Stanley A. Bell; 
Hopper, W. H. Reed, H. W. 
Plant Engr.—Ted Byl:; Chf. Draftsman— 
ygol; Research Chf.—Col. "Vv. E. Clark; Wks. 
_John W. LeDuc; Megr., Ace. & Duramold Pts. 
John R. Jerman; Mgr., Armament Div.—Claude 
Mer.—Howard P. Hall; Asst. Chf. 
—Kenneth F. Ridley 


terstate Aircraft & Engineering Corp., 3443 Wilshire 
Bird., Los Angeles, Cal., Pres. & Gen. Mgr.—Don P. 
Smith; Ex VP & Prod. Megr.—W. E. pn le 
ve & Cht. Engr. (Design)—Walter <A. Hite; 
VP & Mgr. Chg. El Segundo Div.—Lawrence J. Lay: 
Sec, & Treas.—Lee B. Cameron; Washington Rep.— 
Joeph W. Ray; Pub. Rel. Dir.—Herbert O. Nelson; 
Industrial Rel. Dir.—Robert W. Limacher; Mer. De- 
Kalb Div.—Carl W. Burst; Plant Mer., Wilshire 
Div.—F, im Holser; Personnel Mgrs.—Thomas Tre< 
worrow (Wilshire Diy.), Manley R. Sackett (DeKalb 
Div), Douglas Persinger (El Segundo Div.); Asst. 
Chf. Engr.—Richard E. Harvuot; Chf. Engr. DeKalb 
biv—D, H. Williams; Exper. ‘Projects Engr. Wil- 
shire Div.—Geo. Douglas; Prod. Project Engr., Wil- 
shire Div.—Earl H. Sikes; Project Engr. El Segunda 
Di.—Boyd Thybo; Admin. Engr., Wilshire Div.— 
Geo. Morlan; Chf. Draftsman—James Thompson 























Craft Phy 

























K 
ellett Autogiro Corp., 58th & a. a Phila., Pa., 
Pres. —W. Wallace ‘Kellett; vep— G. Kellett; VP 
Chg. Engr.—R. H. Prew itt; Sec. 7 Treas.—W. F. 





Yalmer; Asst. Sec. & Asst. Treas.—T. S. Ryan: 
Admin. Engr.—W. H. Colcord; Gen. Supt.—H. D. 
Guy; Ind. Rel. Dir.—A. W. Hendrickson; Gen. Mer. 
-S. P. Lyon; Pur. Agent—J. A. Robertson; Per- 
sonnel Dir.—R. L. Shropshire; Plant Engr.—R. BL. 


Weiler 
L 


aister-Kauffman Aircraft Corp., 5660 Oakland Ave., 
fo., Pres.—John W. Laister; VP & Per- 
ir.—M. Nanson Whitehead; Sec.-Trea 
Jon R. Kauffmann; Asst. Sec.—William F. Nesbit: 
Chf. of Structures—Innes Bouton; Pur. Agent—Charleg 
W. Wilmes; Asst. Chf. Engr. (Design)—-R. N. Chap- 
han; Chief Designer—E. Blount; Methods Engr.— 
Wilbur E. Moehring 
Langley Aviation Corp., 50 Rockefeller Plaza, New 
York, N. Y., & Hadley Airport, New Brunswick, 
XJ ‘hairman _ Board—Vincent Bendix; Pres.— 
T. Ros P & Design Engr. —Martin Jensen; 
q —Frank W. Potts; Asst. Secy. & 
lix T. Taliaferro, Jr.; Lab. Mgr.—Thos. W. 
sober Supt. Veneer & Plastics—Jacob Brain; 
Ch. Engr, (Design)—Renato Contini; Electrical Engr. 
—John J. Root; Ch. Loftsman—Art L. Javes 
langley-Mills Aircraft Corp., 50 Rockefeller Plaza, 
New York, N. ¥., 4100 Fullerton Ave., Chicago, Ill., 
& Hadley Airport, New Brunswick . J., Chairman 
of B Vi Bendix; Pre red L. Mills; 
. Shea; Treas. & Asst. Secy.—George 
Secy. & Asst. Treas.—D. W. Donohue; 
a Treas.—Felix T. Taliaferro, Jr. 
ackheed Aircraft Corp., 1705 Victory Place, Burbank, 
Cal., Pre ‘Robert E. Gross; VP & Treas.—C. A. 
Barker, J ; VP_Mfg.—R. A. Von Hake; VP & Ch. 
ner.—Hait L. Hibbard; VP & Sales Mgr.—Carl B. 
Squier; VP—Cyril Chappellet ; Secy.—L. W. Wulfe- 
Kubler; Asst. Treas.—R. P. King; Washington Rep.— 
P. Kirk Yost, Jr., 1025 Connecticut Ave.; Dir. Pub. 
Reln, & iublicity—Leonard K. Schwartz; Ind. Reln. 
Dir.—R, R. Irwin; Pub. Mer.—Bert W. Holloway3 
Adv, Mgr.-Howard Cheney; Pers. Dir.—Don H. Cam- 
Research Mer. —J. V. Sheehan; Parts Div. 
; Doerr; Contract Officer—Lawrence 
























































































































sr: Asst. Contract Officer—C. F. Thomas; 
Serv. Gen. Mer.—Reagan C. Stunkel; Ch. 
“ugr.—Walter R. Jones; Ch. Research Engr. 
nies)—Clarence L. Johnson: Ch. Research 
beg gga a R. Shanlev; Engrg. Mgr.—F. 
Supv. Insp. H. J. Lovely; Plant Pro- 
nll H. Hanson; Asst. Gen. Traf. Mgr.-- 
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W. W. Shulver, Jr.; Material Supv.—G. E. Deet- 
hardt; Wks. Mgr.—J. H. Sreeman; Sr. Asst. Wks. 
Mer.—H. C. Christen; Ch. Pilot—Marshall Headle;: 
Pur. Agt.—Roger Lewis; Controller—D. E. Browne; 
Ch. +Elec.—Walter Smoker; Admin. Engr.—B. C. 
Boulton; Maint. Engr.—Charles Reynolds; Mech. 
Engr.—Carl Bowen; Elec. Engr, Harvey Berry; Plant 
Engr.—J. Russ Weil 


McDonnell Aircraft Corp., St. Louis, Mo., Pres.—J. S. 
McDonnell; Exec. VP—Gardner W. Carr; Secy.-Treas., 
Compt. & Dir.—Laurence A, Smith; Asst. Secy., 
Co-ord. & Dir.—William L. Desloge; Ch. Engr.— 
Edwin W. Walker; Asst. Ch. Engr.—Garrett C. Cov- 
ington; Admin. Engr.—Harry L. Dasch; Factory Mer. 
—C. Warren Drake; Factory Supt. —William A. Roth; 
Prod. Mgr.—Neal N. Stetsen; Plastics Div. Mgr.— 
Charles F. Marschner; Sub-Contracts Supv.— George 
H. Pyle; Materials Supy.—John M. Lipscomb; Esti- 
mating Supv.—Alex T. E. Wanek; Tooling Supt.— 
Charles H. Tauser; Mfg. Engr.—Carl A. Larsen; 
Plant Protection—Jude Anderson; Plant Engr.— 
John M. Cleary; Ind. Reln. Supv.—Dee W. Goodwin; 
Empl. Mgrs. Wm. R. Bruns (St. Louis); Floyd L. 
Graham (Tenn.); Insurance & Safety Supv.—William 
R. Orthwein, Jr.; Dir. Edue.—Erwin C, Mahannah; 
Pur. Agt.—George L. Miller; Gen. Acct.—B. Charley 
Bell; Contract Audit—Roy B. Hansen; Office Mgement. 
—Fred H. Eyler; Asst. to Pres.—John T. Shannon 

Martin Co., Glenn L., Baltimore, Md., Pres. & Gen. 
Megr.—Glenn L. Martin; Exec. VP—Joseph T. Hart- 
son; VP Mfg.—Harry F. Vollmer, Jr.; VP Engrg.— 
W. Kenneth Ebel; VP Chg. Contract Admin.—Harry 
T.” Rowland; Sec.—Thomas H. Jones; Treas. & Asst. 
Sec.—Myron G. Shook;  Controller—Morgan RB. 
Schermerhorn; Dir, Pub. Rel.—Avery McBee; Asst. 
to Pres.—Waid V. Clark; Asst. Sec.—Wm. L. Rut- 
tig; Asst. Sec. & Asst. Treas.—Wm. L. Lucas; Con- 
troller & Asst. Treas.—Morgan R. Schermerhorn 

Martin-Nebraska Co., The Glenn L., Ft. Crook, Neb., 

Pres.—Glenn L. Martin; VP & Gen. Mgr.—Lincoln R. 
Scafe; Pub. & Ind. Rel. Mgr. & Adv. Myr.—Terry 
E. Stephenson; Fact. Mgr.—Harry M. Shealey; Fact. 
Supt.—C. W. Graham; Pur. Supt.—T. H. Greenfield; 
Per. Dir.—G. K. Hammer; Chief Eng.—C. W. Miller; 
Maint. Supv.—Wm. Price; Asst. Gen. Mer.—G. L. 
Sarnett; Asst. Treas.—H{. D. Stuempfie; Prod. Eng. 
Supt.—A. A. Andrake; Prod. Planning Supt.—E. R. 
Geist; Plant Eng. Supt. —J. J. Novotny; Adm. Eng.— 
A. E. Houstle, Jr.; Modification Mer. —C. H. Day 

Manta Aircraft Corp., 843 N. Highland Ave., Los An- 
geles, Calif., Pres. & Sales Mgr.—John P. Davies; 
VP & Gen. Mgr.—David R. Davis; VP, Legal Counsel 
—Oscar A. Trippet; Sec.-Treas.—J. N. Phillips; Ch. 
Eng.—Wmim. J. Waterhouse; Ch. Aerodynamist—W. H. 
McLauchlan; Research Eng. —Dr. R. M. Otis; Factory 
Mer.—C. E, Marvin; Pur. Agt.—Holland Erskine 

wasey Aircraft Co., inc., Menominee, Mich., Pres. & 

Gen. Mer.—F. L. Betts; VP, Prod. Mgr.— KR. D. 
Smith; Sec. -Treas. & Pur. Agt.—W. W. Rittamel: 
Sales ‘Mer.—R. G. Murphy; Ch. Eng.—C. N. Lusty; 
Test Pilot—S. C. Sauer; Exper. Engr.—A. W. 
Krahwinkel 

Meyers Aircraft Co., Tecumseh, Mich., Pres. & Ch. 
Eng.—Allen H. Meyers; Vl-—Henry Bender; Sec. & 
Pur. Agt.—Bruce W. Hoffman; Gen. Megr.—R. P. 
3etzoldt; Sales Rep.—F. Richmond Palmer 

Monocoupe Div., Universal Moulded Products Corp., 
Orlando, Fla., Ch. of Bd.—Thomas H. McKoy, Jr.; 
Pres.—Eugene A. Hults; VP & Gen. Mgr.—Clare W. 
Bunch; VP Prod.—J. D. Lincoln; VP Sales—c. C. 
Lincoln, Jr.; Compt.—H. W. Page; Sec.—R. L. 
Reed; Treas.—A. R. Bell, Jr; Ch. Eng.—R. J. 
Nebesar 

Morrow Aircraft Corp., Rialto, Cal., Pres.—Howard B. 
Morrow; VP—Frank A. yy nigh Pub. Rel. Dir. & 
Adv. Mgr.—West-Marquis; Gen. Mgr.—Guy L. Good- 
win; Sales Mgr.—Wesley G. Palmer; Prod. Mgr.— 
Leslie C. Nason; Pur. Agt.—Lucien H. Outman; 
Per. Dir.—J. E. Gray; Maint. Eng.—Harry Phelps: 
Master Mech.—Wm. Schmitt; Ch. Design Engr.— 
S. A. LaMar 

N 


National Airplane & Motor Co., 1410 De La Torre Way, 
s Angeles, Cal., Pres.—C. W. Glanz; Sec.-Treas. 

M. G. Phillips 

Naugle Aircraft Corp., Latrobe, Pa., Pres.—Capt. Harry 
Cc. Naugle; VP & Ch. Eng.—Kichard G. Naugle; 
Sec.-Treas. & Ady. Mgr.—Glenn fF. Cook; Purch. 
Agent—Thomas C. Clark; Gen. Mer.—Nevin Archi- 
bald, Jr 

North American Aviation, Inc., Inglewood, Cal., Pres., 
Managing Dir.—J. H. Kindelberger; Exec. VP— 
J. L. Atwood; VP Engrg.—R. H. Rice; VP Mfg.— 
J. S. Smithson; VP, Treas.—R. A. Lambeth: VP— 
Henry M. Hogan; Exec. See.—L. R. Beardslee; Asst. 
Treas.—S. G. Anspach; Asst. to Pres.—L. R. Taylor; 
Washington Rep.—A. T. Burton, 432 Bowen Bidg., 
$21 15th S. N. W.3; Contract Adm. — Noble 
Shropshire; Contract Negotiator—R. L. Burla: 
Tech. Cons.—Charles Gallant; Dir. of Ind. Kel.— 
Marshall E, Beaman; Asst. Gen. Mfg. Mer.—H. R. 
Raynor; Dir. of Material—Robert Monroe; Asst. Dir. 
of Mat.—Rulon Nageley; Dir. Plant Protection—A. R. 
Miller; Chf. Proj. Eng.—C. J. Hansen; Asst. Chf. 
Eng.—N. S. Houston; Fact. Mgr.—R. E. Dawe; Asst. 
Fact. Mgr.—R. H. Ruud; Pub. Rel.—BR. S. Johnson: 
Eng. Per. Dir.—F. M. Sigafoost; Per. Dir.—E. Stark- 
weather; Chf. Insp.—R. F. Hunter. Dallas Branch:—~ 
Fact. Mgr.—H. F. Schwedes; Asst. Fact. Mgr.— 
K. P. Bowen; Pub. Rel.—A. DeShong; Pur. Agt.— 
J. W. Hinchliffe; Plant Protection—R. E. Smith: 
Chf. Insp.—R. F. Martin; Proj. Eng.—T. H. Beck; 
Per. Dir.—N. Molinarro. Kansas City Branch:—Fact. 
Mer.—H. V. Schwalenberg; Asst. Fact. Mgr.—c. 
Wolf; Asst. Treas.—T. J. Davis; Asst. to Fact. Mer. 
—H. DeShong; Asst. Dir. of Ind. Rel.—P. Garin; 
Pur. Agt.—W. T. Lynn, Jr.; Plant Prot. Mgr.—R. P-. 
Shanahan; Proj. Engr.—L. A. Kent; Ch. Insp.—H. 
S. Rankin; Pers. Dir.—Dean Phillips 

Northrop Aircraft, Inc., Hawthorne, Cal., Ch. of Board 
& Gen. Mgr.—LaMotte T. Cohu; Pres. & Ch. of De- 
sign—John K. Northrop; VP Sales—T. C. Coleman$ 
VP & Asst. Gen. Mgr.—Gage H. Irving; Sec.—Moya 
W. Stephens; Asst. Sec.—George Gore; VP & Treas. 

—Claude N. Monson; Washington Rep.—Henry W. 
Cohn, 616 Southern Bldg.; Dayton Rep.—Thomas H. 
Quayle; Dir. Pub. Rel. & Advg. Mgr.—Carl Apponyi; 
VP & Ind. Reln. Dir.—Graham L. Sterling, Jr.; 
Asst. Ind. Reln. Dir.—Walter T. Gage; Asst. Chief 
of Design—W. J. Cerny; Engrg. Supy.—R. A. Dutton; 
Aerodynamics Engr.—Dr. W. R. Sears; Chf. of Re- 
search—V. H. Pavlecka; Plant Eng.—B. G._ Reed; 
Fact. Mgr.—Paul Suckner; Prod. Supt.—E. H. 
Lawson; Prod, Engrg. Supt.—R. R. Nolan; Night 
Supt.—C. BKB. Spencer; Materiel Supy.—VPhilip I. 
Chase 
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One Aircraft Corp., Kansas City, Mo., Pres. & Gen. 


Mer.—William A. Ong; VP & Purch. Agent—Fred 
<. Baxter; Sec.-F. W. Hemingwas; Treas.—Joseph 
H. Ashton; Advt. & Pub. Rel. Mer.—Leah M. 
Shepherd; Factory Supt.—William Swisher 


Pp 


Phillips Aviation Co., 412 W. Gth St., Los Angeles, 


Calif.,. Pres.—James <A. Phillips, Jr. ; VP—F. R. 
Phillips: Sec.-Treas.—L. M. Phillips; Asst. Sec.— 
b. B. Morgan 


Piper Aircraft Corp., Lock am, Pa., Pres. & Treas. 


—W..T. Piper; VP—T. V. Weld; Secy. & Asst. Treas. 
—W. T. Piper, Jr. eet anon —Max Booke; Saley 
Mer.—W. B. St. pa 


Platt-LePage Aircraft Co., Eddystone, Pa., Pres.—W. 


Laurence LePage; Vil’—Haviland H. Platt; Secy. 
Howard C. Holton; Asst. Secy.—Lillian M. Bur- 
roughs; Supt.—William Swan; Pur. Agt.—Edward Ek. 
Denniston; Mech. Engr.—-Marshall C. Smith; Re- 
search Chief—Holland I. Staniek 


R 


Radioplane Co., Box 511, Van Nuys, Cal., Pur. Agt.— 


Stephen A. Bollinger 


Republic Aviation Corp., Conklin St., Farmingdale, 


Y., Pres.—KRalph 8S. Damon; VP & Gen. Mygr.— 
Alfred Marchev; VP in Chg. Military Contracts—C, 
Hart Miller; VP & Ch. Design Engr.—Alexander Kart- 
veli; VP—H. W. Flickinger; Pub. Reln. Dir. & Ady. 
Mer.—T. W. Macdonald; Ind. Reln. Dir.—W. L. 
Wilson; Factory Mgr.-—H. E. Lasker; Supt. (Gen.)— 
H. G.. MacDonald; Pur. Agt.—L. C. Cunningham; 
Pers. Mgr.—Frank C. Hargreave; Ch. Electrician— 
Ernest Fallot; Design Engrs.—R. Kaiser, H. Haase, 
. Craven, P. Pevney, John Glover; Ch. Engr. 
(Power)—J. S. Martin; Maint. Engr.—D. Drapeau; 
Mech. Engr.—Frank Tafe; Methods Engr.—Chester 
Kucyn; Electrical Engr.- -William Stark; Ch. Drafts- 
man—A. Hamelman; Research Ch.—R. G. Bowman; 
Methods Engr.—Chester Kucyn; Indiana Divi- 
sion:—VP & Gen. Mgr.—George Meyrer; VP & Asst. 
Gen. Megr.—Mundy I. Peale; Factory Mgr.—Wm. 
Dubusker; Ch. Insp.—H. E. Moore; Resident Engr. 
—J. Gits; Ind. Reln. Mgr.—E. D. Stoetzel 












Ryan Aeronautical Co., Lindberg Field, San Diego, 


Cal., Pres.—T. Claude Ryan; VP—Earl Db. Prudden; 
Secy.—George C. Woodard 


Ss 


St. Louis Aircraft Corp., 8000 N. Broadway, St. Louis, 


Mo., Pres. & Gen. Megr.—Edwin B. Meissner; VPs 
=i M. McKay, N. L. Rehnquist; Treas.—E. Au- 
gustine; Asst. to VP—E. C. Wrausmann; Pur. Azt. 
—William A. Fitzgerald; Ch. Engr. (Design)—Lyle 
S. Lutton 


Sikorsky Aircraft Div., United Aircraft Corp., Stratford, 


Conn., Actg. Gen. Mgr.—Chas. J. McCarthy; Engrg. 
Mer.—lIgor I. Sikorsky; Div. Accountant—James J. 
Gaffney; Asst. Treas.—Richard T. Horner; Auditor— 
Elmer N. Wendell. 


Soemthern Aircraft’ Corp., Garland, Dallas County, Tex., 


Ch. of Bd.—J. R. McLean; Pres.—Willis C. Brown; 
VP & Treas.—A. Eugene Pattison; Sece.—Frances H. 
Brown; Prod. Megr.—-C. L. Allgood; Dir. of 
Ind. Rel.—Tom Gentle, Jr.; Supy. Pur.—L. D. 
Barnhill; Plant Supt.—-A. E. Worley; Asst. Plant 
Supt.—Walter N. Kassell; Safety Engr. & Dir. Ind. 
Training—John Dobbs; Plant Engr.—E. M. John- 
son; Ch. Insp.—W. Ww. DeHaes; Material Control 
Supv.—V. L. Borne; Dir. Women Personnel—Frances 
H. Brown; Ch. Plant Protection—Rod 0. Gambrell 


Spartan Aircraft Co., 1900 Sheridan Rd., Tulsa, 


Okla., Pres. & Gen. Mgr.—J. Paul Getty; VP— 
Maxwell W. Balfour; Pub. Reln., Ind. Reln. & Pers. 
Dir.—W. H. Woodward; Sales Mgr.—Glenn F. Short- 
ess; Ch. Engr. (Design) —Wm. Fred Stewart; Design 
Engrs.—J. H. Hutchison, Lloyd Pearce; Ch. Engr. 
(Production)—E, H. Rowley; Methods Engr.—Nestor 
Peters; Research Ch. & Elec. Engr.—P. L. Willson: 
Plant Engr.—J. C. Ridge; Ch. Drattsman—D. FE. 
Vaughn 


Spier Aircraft Corp., 200 Central Ave., Jersey City, 


N. J., Pres.—Siegmund Spier; VP—I. Martin Spier; 
Sec.— Bernard B. Spier; Treas.—Nathan F. Spier: 
Medical Dir.—Dr. Meyer Texon; Prod. Mgr.—Victor 
Vryn; Inspection Engr.—Preston Estabrook; Design 
Engr. “Irving Saker; Maint. Engr.—Ernest Werne- 
berg; Planning Engr. "Albert J. Parisi; Chf. Drafts- 
man—Herbert Stoller; Pur. Agent—TMarry Winitt: 
Pers. Dir._-Harry N. Reizes; Master Mech.—Jack 
sar; Cost Dept.—David Weinstock 


Stearman Aircraft, Inc., Glenn A., Coffeyville, Kan., 


Pres. & Ch. Engr.—Glenn A. Stearman; VP—Gail 
G. Stearman; Secy., Treas. & Gen. Megr.--Tom G. 
Dillingham; Production Supt.—R. J. Beckett 


Stinson Aircraft Div. Vultee Aircraft, Inec., Wayne, 


Mich., Washington Rep.—P. A. Hewlett; Div. Mgr.— 
A. E. Shelton; Prod. Mgr.—T. Y. Smith; Supt.— 
Ww. L. Larson; "pur. Agt.—A. C. Schwaim; Pers. Dir. 
—D. H. Trask; Ch. Engr. (Design)—A. C. Tsongas; 
Design Engrs.—B. Simons, A. Lambert; Ch. Engr. 
(Production)—O. G. Blocher; Ch. Engr. (Power)— 
A. . Chapman; Elec. Engr.—R. Garfield: Ch. 
Draftsman—G. Elder 


Summit Aeronautical Corp., Bendix, N. J.. VP & Treas. 


—M. V. D. Towt; Sec.—Leo Larkin; Ch. Eng.— 
Howell W. Miller 


Swallow Airplane Co., Inc., Wichita, Kan., Pres., Gen. 


Mer. & Ch. Engr.—Sam Bloomfield; VP, Sales Meyer. 
& Pub. & Adv. Mer.—L. R. Wilson; Seey.-Treas.— 
Morris H. Cundiff; Prod. Supt.—W. Vv. sutler 


T 


Taylorcraft Aviation Corp., Alliance, O0., Exec. VP & 


Gen. Mgr.—Richard H. Depew, Jr.; Pub. Reln. Dir. 
& Adv. Mgr.—James F. Masterson; Secy.-Treas. & 
Dir. Pur.—David L. Zacharias; Asst. Treas. & Pers. 
Dir.—Michael W. Third; Prod. Mgr.—Kenneth W. 
Tibbits; Pur. Agt.—Albert J. Dodge & John W. 
Lamey; Dir. Priorities—Wilton J. Lapp; Ch. Engr. 
——Robert H. Wendet; Methods Engr. J. Russel Riley 


Timm Aircraft Corp., 8055 Woodley Ave., Van Nuys, 


Cal., Pres. & Ch. Engr.—0O. W. Timm; VP & Sales 
Megr.—J. P. Davies; VP—F. E. Dent; Secy. « Treas. 
—David B. MacTavish; Wks. Mgr.—R. B. Buckley; 
Dir. Ind. & Pub. Relns.—Wilson_ Silsby; Supy. Pur. 
—C. R. Howe; Plant Insp.—M. F. Reed (Alameda): 
Ed Lawler (Woodley); N. B. Galloway (Saticoy); 
ogg Control—R, L. Bauer; Pur. Agt.—A. J. Van 
elt, Jr. 


Timm Co., Wally, Glendale, Calif., Owner—W._ T. 


Timm; Prod. Supt.—Robert Ranslem; Ch. Eng.—Don 
Hsi | Pers. Dir.—Robert White; Purch, Agent 
f, KR. Theurer 
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THIS 


HE air-fronts of the world 
are Fleetwings’ *‘Sector.’’ And 
wherever you find American 
planes—in England or China, in 
Russia or Australia, in Africa or 
the Solomons—you’ll find Fleet- 
wings’ parts in there fighting. 
Not a few of those Jap planes 
downed at Buna, Gona, and else- 
where in the Pacific theater, 
were downed by men in planes 
that were built in part by Fleet- 
wings. The Fleetwings’ task force 
of Victory-minded employees 
and pioneering engineers can 
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IS OUR SECTOR 


also tell you something about 
the tail surfaces on those Ameri- 
can bombers that are making 
Hitler’s life miserable. 

The list could go on and on 
for Fleetwings makes almost 
every conceivable type of airplane 
part—wings, fins, stabilizers, 
fuselage sections, tail assemblies, 
rudders, ailerons, hydraulic 
equipment. And Fleetwings 
works with practically every air- 
craft material—stainless steel, 
aluminum, bonded plywoods. 

Today, Fleetwings’ production 


is concentrated on permanently 
sky-writing ‘‘American Air 
Power”? into German history 
books. But for tomorrow, Fleet- 
wings is already shaping plans. 
With Victory, these plans will 
unfold and help to sky-write 
the Peace. 


* 
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e BT-12, all-welded basic trainer built for 
the U. S. Army Air Forces. 





















ETWINGS’ new basic trainer, BT-12, 
ping produced in quantity for the U.S. 
my Air Forces, is the world’s first 
|-welded military plane to be con- 
ructed principally of stainless steel. 
ARCELY A WEEK goes by but what 
bme member of Fleetwings’ “flying 
quad” of special assignments men 
seovers a better, faster or easier way 
bdo some particular job. Accompany- 
hg most of these discoveries has been 
le invention of a new tool. One of the 
west of these tools is a retractable 
lunger for use’ on conventional-type 
vet squeezers which makes inacces- 
ible riveting spots become accessible. 
NOTHER NEW Fleetwings- designed 
wl is a long-reach, alligator-type jaw 
wa rivet squeezer which reduces the 
tight for this kind of tool nearly 50%. 
ith this lighter jaw on a squeezer it 
now possible for women to do jobs 
hich previously could be handled only 
by men. 


THE INTERESTS of Victory, both of 
hese production short-cuts have been 
hared with the industry. 


ST MONTH’S OFFER 
oO put your name on 
he mailing list to 
ceive “The Fleet- 
ings’ Arrow”? still 
oes. If you’d like to 
tt this informative 
ttle magazine each 
onth, merely write 
Son your company 
tationery and say so. 
“nd your request to “The Arrow,” 
leetwinws, Inc., Bristol, Pa. 


“XEEP ’EM FLYING!” 


=TLEEFWINGS> 


Incorporated 


BRISTO}. ‘ PENNSYLVANIA 





AVIAT] ON, February, 1943 


U | M. Barr & J, J. Gattney: Sales & Service Mgr.—J. J 


United Aircraft Corp., 400 S. Main St., E. Hartford, | _ Rory pale pan eet |, Sikomies Che’ Enar. 
Conn., Chairman--Frederick B. Rentsehler; Pres.— } Wak whee 





Eugene EK. Wilson; Controller—Joseph F. MeCarthy; | ‘ P se , 
Sr. VP—Ravyerott Walsh: VPs—H. Mansfield Horner ee tat cee er ee, a 
° al., al a » *t. wire 


& J. Reed Miller; Gen. Acecountant—Frederick E, vif as 7 ’ ha 
Burnham; Treas.—Carroll L. Gault; Seey.—Charles csc ee Se Fence Po ia Pn : gn 
hee ield: ss res. - ? L 4 ° . . d a t 2 "e ° avi r r leet: s 
mae — ga hn L. D. Lyman; Ady. & Hugh Fenwick, I. M. Laddon, V. C  Schorlemmer 
Rr rors an Washington Rep.—I’. A. Hewlett; Pub. Reln. Dir 
Clit? Lewis, Resident Dir.—-Hill & Knowlton Coun- 





bee l i 





























V selors; Ind. Reln, Dir. & Pers. Dir.—W. G. 
Vega Aircraft Corp., Lockheed Air Terminal, Burbank, Tuttle; Div, Mgrs.—Carl W. Coslow, Robert MeCul- 
Cal, Pres.—Courtlandt S. Gross; VP Mftg.— loch, A. E. Shelton; Sales Megr.—Hugh Fenwick: 
H. KE. Ryker; VP Chg. Finance—c. % ny dr.; Seey.—T. C. Sullivan; Treas.--L. K. Grant: Con- 
VP Chg. Engrg. Mac Short; VP & Sales Meger.— troller—G, T. Bovee; Ch. Engr.—H. A, Sutton 
Carl B. Squier; Secy.—Cyril Chappellet; Treas.— Vultee Aircraft, Inc., Div. The Aviation Corp., Nashville. 
Robert E. Gross; Washington Reps.—Sol Voorhes & Tenn., Washington Rep.—-P. A. Hewlett; Pub. Reln.— 
P. K. Yost, Jr., 1025 Connecticut Ave.; Pub. Reln. H. S. Phelps; Resident Dir.—Hill & Knowlton Coun- 
Dir.—L. K. Sehwartz; Pub. Reln. Mgr.—John Can- selors; Ind. Reln.—George S. Hastings; Div. Mer.— 
aday; Ind. Reln. Dir.—R. RR. Irwin; Ady. Mer. tobert MeCulloch; Prod. Mgr.—R. B. Allen; Supt.— 
Howard Cheney; Wks. Mgr.—Mort Bach; Asst. Wks. D. W. Balfour; Pur. Ag M. F. Breen; Pers. Dir.— 
Mer.—George VPrudden; Pur.  Agt. Roger — Lewis; Cc. G. Mudd; Wks. Mger.—B. R. Sherrell; Asst. Seey.— 
Pers. Dir.—Ralph B. Smith; Ch. Engr.—Jack Was- 0. R. Stocke; Ch. Engr.—J. L. Harkness; Exec. Eng 
sall; Staff Asst. to VP Chg. Engrg.—Allen G. Meyer; EK. J. Burnell; Projects Engr.--ll. A. Mengert;: 
Exec, Engr.—Edward M. Wales; Ch. Project & De- Maint. Engr.—I. T. Landhy: Ch. Methods & Con- 
sign Engr.—C. J. Leisy; Plant Engr.—H. H. Essel- trols—J. M. Druliner; Plant Engr.—W, V. Bogart; 
styn; Asst. Plant Engr.—Gilbert Rigdon Ch. DraftsmaneC, A, Limouze 
Chance Vought Aircraft Div., United Aircraft Corp., 
Stratford, Conn., Gen. Mgr.—Chas J. McCarthy; Asst. W 
Gen. Mer, & Asst. Sec.—Joseph M. Barr; Asst. Gen. 
Mer., Asst. See. & Div. Accountant—James_ J. Waco Aircraft ae The, Troy, 0O., Pres.—C. J.BRruk- 
Gaffney; Asst. Treas, & Asst. See.—Richard T. Hor- ner; VP—H. R. Perry; Pub. Reln. Dir. & Ady, 
ad Krigrg. Mgr.—Rex B. Beisel; Fact. Mer.—B. D. Mers.—Spenecer W. Curtiss (Indianapolis); Ind. 
Taliaferro; Asst. Facet. Mers.—John F. Hemmert & Reln. Dir. & Vers. Dir.--U. L. Moler; Factory Mar. 
Sydney Bexson; Fact. Supt.—J. W. Palmer; Auditor Russell Pearson; Prod. Mer.—John D. Purter- 
-E. N. Wendell; Asst, Auditors—Frank EF. Mac- baugh; Vur. Agt.—F. E. Brower; Ch. Eleetrici: - 
Millan & Paul W. Holt Lester Baker; Ch. Engr. (Design)—A. F. Ar t 
Vought-Sikorsky Aircraft Div., United Aircraft Corp., | Design Engrs.—M. VP. Baker, Frank Dobson; Ch. 
Stratford, Conn., Gen. Mgr. & Asst. See.--Chas. J Engr. (Production)—Russell Sanger; Ch. Draftsman 
MeCarthy: Asst. Gen. Mgrs. & Asst. Sees.—Joseph Frank Trella 
2 is i 
Directory o 
Glid Manufactu rers 
Aeronca Aircraft Corp., Middletown, O. (See Directory 4 Works Magr.—=Albert Jack; Pur. Agt.—H. W. Wil 
of Aireratt Mfrs.) Pers, Dir.—H. Gilbert ; Ch. Engr.—FE. F, Notainae 
Allied Aviation Corp., Van Nuys, Cal. (See Directory of Nant Engr.--W. Emery; Ch. Draftsman—E. Benedi 


Gould Aeronautical Div., The, Pratt, Read & Co., Ine.., 
American Aviation Corp., 420 Lexington Ave., New York, Deep River, Conn., Pres. & Gen. Mer. Jamies A 
N. «& Jamestown, N. Y. (See Directory of Air- Gould: VP—Geo. C. Seeley; Sales Mgr.—Peter If 
cratt Mfrs.) Comstock ; 
Babcock Aircraft Corp., DeLand, Fla. (See Directory of Laister-Kauffman Aircraft Corp., 5/60 Suey. Ave, 
Aircratt. Mfrs.) St. i Resse — John W. Lais pid Lf é S ie 
- ga er rere : : ; Dir.—M. Nanson Whitehead; Secy.-Treas.—John R 
Se “erna . Cal. es ; : . “ : + > - 
—~ ee ook Geis re Se ponte Kauffman; Asst. Seey.-~ William F. Nesbit; Pur. Ag 
Rest’ Gen. Mor-—_W. D. Timm: Sec—_Victor ¥ Charles W. Wilmes; Ch. Designer—E. Blount; ©} 
Coll ae t. See.—Dwicht Whiting: Treas.—W Ss of Structures—Innes Bouton; Asst. Ch. Engr. (De- 
ee et ee sa os wile sign)--R. N. Chapman; Methods Engr.—Wilbur E 


Aireratt Mfrs.) 


Patterson , , ; Moehring 
aang Sailplane pn 3 sas eels nngeggg aad sg Northwestern Aeronautical Corp., St. Paul, Minn. 
ills, Cal., Pres.—Kenneth L. Colborn; , m. ; : * a a” Asia witeatanes 
G. Briegleb: Washington Rep.—Albert Y. Woodward; — rag sg Lock Haven, Pa, (See Directo 
Pub, Reln, Dir, & Adv. Mgr.—Robert Brigham; Ind. S¢ beuie Averett Comm Sibi X. Wnoadwass Gt Radls 
Reln. Dir. & Sales Mgr.—John Austin; Gen. Mgr.— “ao hn a . 
Theodore Pe _R apt sidemé ) ‘ ) d J ” 
Theodore Orr; Supt. as Seen Sehesiowr Alseratt, Cote. Chemung County Alepert. 
California Aero Glider Co., 1829 W. 62 St., Los An- Elmira, N. ¥., Pres. & Ch. Engr. Design—Ermest 
seles, Cal. ’ - 3 Schweizer; VP & Design Engr.—Paul A. Schweizer; 
Cessna Aircraft Co., 5800 Franklin Rd., Wichita, Kan. Pub. Reln. & Pers, Dir.—Eugene S. Bardwell; Prod. 
(See Directory of Aircraft Mfrs.) Mer.—William Schweizer; Pur. Agt.—William 1 
Frankfort Sailplane Co., Box 922, Joliet, Ill., Tres. Brown; Property Mer. -Whimey Allen } 
George F. Getz, dr. VP, Gen. & Sales Mer. Snead & Co., Aeronautical Div., 350 Communipaw Ave 


Jersey City, N. Jd. 
Taylorcraft Aviation Corp., Alliance, O. (See Directors 
of Aircraft Mfrs.) 


Russell FE. Gage: V Pr & Prod, Mgr.—Stanley 1] 
Corcoran; Pub. Rel. Dir. & Adv. Mer. c has. 1] 
Cory; Supt.—John M. Janes; Pur. <Agt. Ps I 











Mangold; Per. Dir.—A. Brennan; Ch. Et Design Ti : +. - te toe Director 
nae f ‘aiteakia* “oe imm Aircraft Corp., Van Nuys, Cal. (See Directors 0 
ee dos. C. Cattaglia; Design Ene r.—Vernon Ateratt Sins.) 
s rer: Troy, O See Directory of 
Funk Aircraft Corp., Coffeyville, Kan. (See Directory ee ia The, Troy, O. (See Directory 0 
of Aircraft Mfrs.) : ? , a 
inti . a : bi York Aircraft Corp., 101 Park Ave., New York, N. Y.. 
G & A Aviation Corp., Willow Grove, Pa. (See Direc- rns “Holcomb Woske WE. Bie. of Design @& Devcon. 
tory of Aircraft Mfrs.) ; Capt. Hugh Sundstedt; ‘Exec. VP—Robert C. Read: 
General Aircraft Corp., 46-02 Ditmars Blvd., Astoria, Treas.-C. BR. Lincoln; Secy.—Lineoln  Epwortt 
Long Island, N, Y. (See Directory of Aircraft Mtrs.) Plant Supt.—Horace Evans: Pers. Dir. —Dr._ Mark E 
Gibson Electric Refrigerator Corp., Aircraft Division, Johnson; Dir, Oper, & Pur. Agt.—Charles K. Simor : 
Greenville, Mich., Pres.—Charles J. Gibson; VP— Treas.—C. R. Lincoln; Ch. Engr. (Design) -Erne 
L, W. Hamper; Aircraft, Coordinator—C. G. Taylor; Schlieben; Design Engrs. Carl P. Heintze, F nk 
Washington Rep.—George:H. Jaud: Pub. Reln. Dir.— Vitale; Ch. Engr. (Prod.) Louis A. Meyer; h. 
Gen. Mgr.—Frank S. Gibson, Jr. Drattsman—Anthony M. loppolo; Research Ch.—d 


& LL. eka a ) f 
Sales Mer.-9F. E. Basler; Prod. Mger.—C. M, Tipton: | Stanley Bowen 








Directory of 
Engine Manufacturers 


A ! Pers. Dir.—R. G. Kremer: Dir. (Service & Training 
O. T. Kreusser; Compt.—J. D. Welch; Ch. Metallur- 


Aircooled Motors Corp., Liverpool Road, Syracuse, ist—R. L. Heath; Ch. Engr.—R. M.’ Hazen; Asst. 


gi 
= »  Pres.—Lewis E Pierson, Jr; VP & Ch. Ch. Engr.—T. S. McCrae; Exec. Ch. Engr.—C. R. 
Engr.—Carl T. Doman; Secy. & Treas.—C. | R. Paton: Assts. to Ch. Engr.—J. F. Gordon, R. E. 
Tuckerman; Pub. Relns.’ Dir., Sales Mar, & Adv. | Lynch: Ch. Design Engr.—C. J. McDowall; Ch. Prod. 
Mer.—C. F. B. Roth; Prod. Mgr.—F. C. Savage: | Engr.—L. V. Cram; Plant Engr.—F. G. Tykle 


Pur. " Agt. Fk L. Howard; Pers. Dir. —H. H. Sever- 
son; Master Mech.—Ray Wands; Ch. Drafts.—F. J. 
Lotterle; Asst. Ch. Engr.—J. P. Flannery; Service 
Mgr.—F. B. Chadwick 

Allied Aviation Corp., Van Nuys. Cal., Pres. & Gen. 
Mer.—Joseph L. Colin; VP—J. J. Sheridan; Direc- 
tors: Walter Hawkins; Robert Blair; Seey.—J. Elmer 

\ 


> Diesel Corp., Codwise Ave., New Brunswick, 

d Pres. & Gen. Mgr.—J. S. Johnson; VP, Pub 
Sales and Adv. Mer.—J. G. 
McCarthy; Pur. <Agt. . Mather; Pers. Dir.—A. H 
Merritt; Ch. Eng.— 3. Kirkham; Design Eng. & 
Chief Draftsman—F, B, Clewell 





a ‘Ind. Rel. Dir., 













Haller; Pur. Agt.—M. P. Carr B 
Allison Division, General Motors Corp., Indianapolis, ; : 

Ind., VP (GMC) & Gen. Mgr.—F. C. Kroeger; Asst. Buick Motor Div., General Motors Corp., Flint, Mich.. 
to Gen. Mgr.—H. L. Wilson; Asst. to Gen. Mg ie. Pres. & Gen. Mgr.—H. H. Curtice; Exec. Asst ’ 
(Bearings)—G. A. Zink; Pub. Relns. Dir.—R. Pres.—O. W. Young; Ch. Eng.—C. A. ‘Chayne; 
Emerick; Wks. Mgr.—W. G. Guthrie; Adv. Mgr.—V. % Compt.—I. L. Wiles; Dir. of Pur.—L. A. Stewart; 
Fowler: Mgr. (Material Proc. Div.)—C. M. Jessup; Oper. Mer.—D. FE. Williams; Mfg. Mer.—J. G. Ham- 
Supt.—L Cc. Cunningham; Pur, Agt.—B. L, Cruzan; ¢ mond 
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NCORPORATE Lord Shear Type Bonded Rub- 
ber Mountings in your new aircraft equipment 
designs, regardless of type or size, light and deli- 
cate or heavy and massive. The advantages gained 
are numerous and the results are permanent. 
Lord Mountings isolate vibration, absorb shock 
and minimize all noise translated through solid 
conduction. Standard Lord Mountings are made 
in two main types, Plate Form and Tube Form, 
and in load capacities ranging from a few ounces 
up to 1500 pounds. No intricate layout, no special 
tooling or close machining are necessary to ac- 
commodate Lord Mountings. For Plate Form, 
simply provide attaching holes and clearance for 
rubber body. For Tube Form Mountings, provide 
sockets, solid or clamp type. For Holder Type 
Mountings, attaching holes only are required. 
Providing for Lord Mountings in your de- 

signs allows you to enjoy many advantages of a 
far reaching, economic character resulting in 
lower ultimate cost of equipment. For complete 
information on Lord Shear Type Bonded Rubber 
Mountings, send for Bulletins 103 and 104 or call 
in a Lord vibration engineer for consultation on 
your design problems. There is no obligation. 


TYPICAL INSTALLATION CORD MOUNTINGS ~ TYPICAL INSTALLATION 


PROLONG EQUIPMENT LIFE by isolating vibration, which 


reduces metal fatigue and prevents mechanical failure. 


INCREASE PRODUCTION by eliminating the necessity for 


close machining and precision alignment. 


SAVE VITAL MATERIAL by reducing equipment weight; 


inertia masses of machinery bases can be reduced or eliminated. 


INCREASE PERSONNEL EFFICIENCY by eliminating nerve 


wearing noise and vibration, translated through solid conduction. 


LOWER MAINTENANCE COSTS by protecting equipment 


against sudden load shocks and stresses, thereby minimizing repair 
and replacement operations. 





HOLDER TYPE MOUNTIN( 











Seto tt TORO Sais 





RADIAL ENGINE MOUNTING IN-LINE ENGINE MOUNTING 


IT TAKES RUBBER IN SHEAR TO ABSORB VIBRATION 





MO} aD) MANUFACTURING ‘COMPANY . : ; ERIE, PENNSYLVANIA 
ORT: tnators of Shear Cype Bonded Rubber Mountings 


SALES REPRESENTATIVES - NEW _ os 280 Madison Ave. + CHICAGO 5?20N Michiann « METOONT FAIA Wran sce Ae. MUIR A Oe Ee a 


yr Car Div., Ucneral Motors Corp., 2x60 Mawen Motor Corp.,- 5 oth Ave., New York, N. Y.. 
_ Detroit, Mich., Vub. Rel. Dir.—R. L. Pres. & see. Tie gr. vorge Carlson; VP—Jdarvis ©. 
Ind. Rel. & Ver. Dir.—H. Ford; Gen Marble; Sec.-Treas. a alvin; Ch. Engr.—aA. J 
preystadt; Sales Mgr.—D. E. Ahrens; Prod, Meyer; Asst. A. B. Buda 
A. Raftrey; Supt. (Aireratt)§ Div.) —H. A. Menasco Mfg. Co. 805 S. San’ Fernando Bid, Burbank, 
“Pur. Agt.—D. F. Hulgrave; Chief Engr. al., Pres. «& Dir.” John E. Royall; VP & Dir. 
fi —k. W. Seaholm; Asst. Chief Engr.--C. 0. Robert R. Miller; Treas. & Asst. See. E. V. Carl 
one ds; Design Engrs.--H. F. Barr, A, K. Schadt, son; Ch. Engrs.—Anker K. Antonsen (Aircraft & 
. Frani/ 4, J. N. Prentis, G. L. Rothrock, C. V. Diesel Div.); Wilbur Wood (Hydraulic Div.) ; Whs. 
vert: Methods Engr.—I*. M. Prucha; Plant Engr. Mer.—J. E. Babcock; Prod. Mgr.—Harold W. Vote: 
w h; Chief Draftsman—J. S. Becker; Pur, Agt.—Charles Hunt. 
A. Zaunot 
E hiet i. N. Cole; Supt. of Insp.—O. J. Snider; p 
of Stds.—A. Wilson ; ae 
lane & Eng. Co., 4844 Nevada, Chicago, 580 E. Grand Bivd.. 
a “_" Gen. Mgr.—James Church; Sales Mgr. Pepetralt Mich, wi Ye teams sina’ Pen. & 
mond Ashley ; Ch. Engr. Arthur Lambert. Jr. Gen Mer. Geo. T. Christopher; VP of Eng.—J. G. 
manwealt! Aircraft, Inc. (formerly Rearwin), Fair- Tincent:; VP’s—W. M. Packer &' J. H. Marks; Acting 
cet. Ramone Cy, Ben... Free, & Gen. Mer Gen, Sales Mgr.—-L. W. Slack; Asst. Sales’ Mgr. 
H. Dolan II; VP—Benjamin Dowd: eee A. BR. Nielsen (Eastern Div.); Sec. & Treas.—H. J. 
nes; Treas. & Asst. Sec. —H. 8. Nakdimen ; OES: Ferry; Asst. See. & Asst. Treas.—A. G. Denison; 
Mathews; Ind. Rel. Dir.—L. - —: —_. Compt.._E. €. Hoelzle; Gen. Ser. Mgr.—d. F. Page: 
Geo, Arnold; Sales Mgr.—K. BR. Rearwin: Ser. Promotion Mgr.—N. A. Lull; Asst. Ser. Mer. 
Samet Fon ta. a, Seen: Ce T. A. Stalker; Exec. Enur.—-Farl Ht. Smith; Research 
‘rippen; Pers. r.—S. M. PET Y > b “Spade ~ > ? ar , i 
hveitenstedn : Ch. Eng.- R. W. —— i ong MlcWarland i ry piemenes ee Forge 
n); Eng. Mer.—J. Parkas (1 eee: ee Geo. F. Daschke; Mgr, Construc. & Maint.—R. R. Rees; 
—Fk, M. Oxley; Methods—Harry Ac ams ; ant Adv, Mgr.—Hugh W. Hitchcock; Asst. to Adv. Mer. 
Ps—Hubert Boxmeyer & J. R. Dean; Ch. Drafts- Ew Creveling: Ind, Rel Megr.—C. E, Weiss; Ch. 
t. * wotors Corp., Muskegon, Mich Pres. & Eng. Devel.— Rr. ners ma an ene a Ww. Ey 
0 s° na gah erga McCoy; Asst. “4 te oyd J. Bird; Mgr. As 
‘ 4. i -—" vee ie ee” a 5 sembly & Test—O, Findling; Ch. Insp. W. H. Baker: 
> eg Dre Mer.—Guy Harinton: Mer. Mach.—F. Rossman; _ Mer. Gear Mach.—E. 
, 3. : ian Mer. er H Hollo- Patzowsky; Mgr. Mfg.--R. N. Brown; Eng. chg. ot 
. Vandeven; Sales si A * Mer Test—R. N. Dubois; Eng. chy. of Ser.-—-P. Dumas 
. Mer.—John I. Wierengo; i iL Pratt & Whitney Aircraft, Div. United Aircraft Corp., 
ss; Pur, Agt.—-M. R. Ramsey; 1 Ni er 400 S. Main St., E. Hartford, Conn., Gen. Meyr.- 
I. r: Ch, Elec. & Maint. Engr. poy naricieet H. Manstield Horner; Asst. Gen. Mer. “w. P. Gwinn; 
aster h.—Frank Steiner; Ch. Engr.—T, Jack Sales Mer.—T. FE. Tillinghast; Engrg. Mer.- L. 8S. 
a; Ch, Deaftsman—J. Grabner Hobbs: Ch, Engr A.V. D. Willgoos: Asst. Secv. 
H. kK. Carlson; Asst. Treas.—J. R. Seaman; Factory 
3 Mer.—G. H. D. Miller; Asst. Factory Mgr.—Daniel 
; Jack; Pers. Supv.—T. R. Downs; Division <Acct.- 
Sete Go.. Dearborn, Mich.. Directors——Henry R. W. Robbins: Pur. Agt.—J. W.’ Dunnell; Ady. & 
wd, Edsel Ford, Charles FE. Sorensen, A. M. Wibei. Pub. Mer.—N. V. Clements 
entry Ford, 2nd, Benson Ford; Pres. & Treas.— Pratt & Whitney Aircraft Corp. of Missouri, 907 Federal 
Wel Ford; VPs—Charle: Sorensen, A. M. Wibel; Reserve Bank Bldg., Kansas City, Mo., Chairman 
wy. & Asst. Treas. —B, J. ‘Craig Frederick B. Rentschler; Pres.—Eugene i. Wilson; 
’ Controller—J. EF. MeCarthy; VIP’s—Raycroftt Walsh, 
H. Mansfield Horner, J. Reed Miller; Gen, Acct. 
yr. & reas.—C 3 : Secy.—C. HL. 
ngine Co., 1000 Forest Ave., Dallas, i. E, Burnham; Treas.—C. L. Gault; y. : 
-_ leper _ A onal adr.: ee: Vr—Allen Chatfield: Gen. Mgr.—F. G. Dawson; Asst. Gen. 
ea: Wash. Rep.—Fre , Myr.—L. C. Mallet: Asst. to Gen. Mgr.—Paul W. 
iberson; Wash, Rep.—Fred T. “Gould: Pub. Rel. ; : 4 : . . 
" a Pore ir —Fre how . “isher; iv. Acct. re : Asst. as.- 
. ly. Mgr. & Pers. Dir Fred H. Lockwood Fish D Acct.—-Frederick Detweiler; Asst. Treas 
a 9 C ag “Hudgins: Chief Elec.—Joe Hiegel: Secy.—Frank C. Redfield; Factory Mer. L. F. Camp- 
Sins. of Design and Prod.—W. .M. MeLarnin bell; Pur. oe. “4 " a ee an _ >) 
Seen\ Cl an— Mangold: Research Toher; Ch. Engr.—A. E. Smith; 1. sp.— *. 
ee: a aieeaaae Rudolf Mango eseare aon: tac De tae ~ kieer Meee 
h. 5 : 
». Aircraft Engine Co., Pottstown, Pa., DPres.— aids 
Ps Abbott; yi! & Secy.—J. Story Smith; VP & nane — ee Cunmen 
a Fe: geet gee Ward, Jr; VP & Gen. Mgr.—Harold H. Budds; 
5 MeFadgen; vP Mis. F. Turner; ‘Treas.— W: ibe i Cc. Slocum; Pub. Relns. Dir. 
Pet: oe ae *. E Colander; ine SR Louis W. Davis; Ind, Reins. Dir.—F. E. Shugert; 
f Mettman; ee See oe 2 Sales Mer.—S. ‘A. McClellan; Prod. Mgr.—M. G. 
Ee : Demougeot; Acting Pur. Agt.—R. B. Miller; Master 
Mechs.—T. Jones, D. Cahill; ‘e gga We — 
ory; Ch, Engr. (Design)—C, C. DePew; Design Engrs. 
inner Motors, . 3 = Colorado, Glendale, he go ee = a ae 
‘if } aes » x a..t J. ~. he 3 . Engr.—A. L : 
. Sales Mg at dass: Ceo Engr.—W. E. Myott; Service Mgr.—Paul Battilana; 
-W. Milka: Pab> "Rel. Dir. aa Mer.— Mer. (Plant. #1)—A. VanGordon; (Plant_ #2)—- 
Hohn B. EShaw: Rae -Treas.--V. EB Semrau: Supts.— O. L. Sauder; Ch. Draftsman—J. Schweiger; Research 
a (Plant No. 1); V. Wagoner (Plant No. 2); Ch.—P. Schwartz s 
Agt.—A. W. Rooks; Pers. Dir. —F. J. Sullivan; 
i, Sees. eas. —M. BB. Sears: Ch Fiigr.—J.. Kuhn Sky Motors, Inc., Milwaukee, Wis., Pres—H. J. Zie- 
| man; VP & Ch. Eng.—A. C. Jaros; Sec. & Treas. & 
L | Empl. Mgr.—-W. H. Eggebrecht 
; - bs SO. , 1., Pres.—VPaul G. Hoff- 
weance Engrg. & Research Corp., Linden, N. J., arg — gay le _— = ‘ 
’ess—Charles L. Lawraénmce; Gen. Mear.—E. K. : ——— a a 
Liderson 
uid vooled — Div.. The Aviation Corp., Laskey Ww ; 
Bil O., Plant Mgr.—Wm. B. Griese; Ch. Warner Aircraft Corp., The, 20263 Hoover Ave., Detroit. 
Hoffman; Master Mech.—R. T. Beach; Mich., Pres. & Gen. Mgr.—W. O. Warner: VP «& 
R. Underwood; Per. Dir.—Sumner Sales Mgr.—L. A. Faunce; VP & Ch. Engr.—L. A. 
: -A. J. MceAlear; Supts.- Geo. Love, Majneri; Secy-Treas.—W. J. Jarvis; Supt.—cC. IH. 
A. W. Hedberg (Mach. Div.), R. S. Nyland (As- Dahlquist; Pur. Agt.—Roy Irwin; Pers. Dir.—Leo 
whibly & Test), Clyde Smith (Insp. Div.) Gendernalik A ‘ rs cs ; 
coming Div., The Aviation Corp., Williamsport, Pa., Wright Aeronautical Corp., Div. Curtiss-Wright, 152 
VY? (The Aviation Corp., chge Lycoming Oper. Beckwith Ave., cg ve zs = of the 
. Garlent; Wks. Mer.—k. T. Johnson; T’lant Board & Pres.—Guy W. Vaughan (N. A 
t—H. F. Marlett; Asst. Treas.—R. M. Mabee; Gen. Mer.—M. B. Gordon; VP & Asst. Gen. Mgr.—- 
Niles Mgy.—C, O, Samuelson: Pur, Agt.—W. J. Starr: P. B. Taylor; VP Sales—W. D. Kennedy; VP Engrs. 
. Pub. & Advg.—If. A. Hershfield, Jr.; Acting —Arthur Nutt; Treas.—C. C. King; Secy.—E. S. 
Dir.—J, J. McBride; Prod. Mgr.—H. U. Zim- Cramer (N. Y.); Asst. Secy. Treas.—J. H. Darragh, 
Quality Mgr.—W. J. Muller; Master Mech.— ar.: Asst. _Treas.—N. W. a iad fee - oe. ae - 
Aschinger; Service| Mgr.—B. M. Cane; Ch. ae Asst. Secy.—J. M. Scanlan (N. Y.); Ks. 
Engr.—L. W. Heath: Ch. Metallurgists—F. P. Mer.—A. — Quality Mgr.—A. A. Tumser; 
's (Aviation Corp.); R. D. Zonge (Lycoming); y Pp ‘ks. Mgr.— W. Brown; Mer. (Plant #6) 
‘iency & Rate Setting—C. F. Towar: Ch. Engr. W. W. Finlay; ton Supt.—K. E. Sutton: Ch. Ener. 
‘SK. Hotfman; Asst. Ch. Engrs.—C. H. Wiegman, fe Young: Plant Engr.—I. J. Gunther; Mgrs.— 
Harold Caminez (liquid cooled eng.); Ch. Experi- W. B. Birren (Service); Burnham Adams (Selling); 
‘nal E —W. Hopkins; Ch. Drafttsman—W. T. M. Lucas (Order & Contract); A. Sunday (Li- 





Project ‘Engrs. —D. S. King, P. B. Martin, cense); Mgr. Pub. Reln.—R. S. Huested: Vers. 

hichwaneck (Opposed & Radial type eng.): Mgr.—W. W. Bishop; Mgr.—Employees Relns.—W. J. 

. Morehouse (Experimental Eng.); Special Ehlers; Dir. Pur.—C. C. Shellberg; Washington Rep. 

ign—J. L. Strasburg: Wash. Rep.—R. P. Gibb, —S. Paul Johnston, 821 15th St. N. W.; West Coast 

léth St. N. W.; Dayton Rep.—E. A. Johnson, Rep.—T. F. Bergmann, Wright Aero Ltd., 6050 Wil 
&N. Main St. shire Bivd., Los Angeles 8 











Directory of 


United States Airlines 


laka Star Air Lines, Anchorage, Alaska & 501 5th Braniff Airways, Inc., Braniff Bldg., Oklahoma City, 
aay New York, N. Y., Pres.—W. N. Cuddy; VP Okla., Pres.—T. E. Braniff; VP Trat.—Charles EF. 
» & Supt. Traffic—kE. F. Orr; VP—H. Robinson Beard; VP Oper.—Ray C. Shrader; Maint. Supt. 


Cc. J. Johnson 
Chicago & Southern Air Lines, Memphis, Tenn., ge 
a Carleton Putnam; <Act’g. Gen. Traf. Mgr.—R. L. 
; et KR. Stringer; Maint. Heininger; VP Oper.—Bruce E. Braun; Maint. Supt. 
—J. H. Foster 
erica Ai Airlines, Inc., La Guardia Field, New_York, Colonial Airlines, 630 5th Ave., New York, N. Y., Pres. 
1? a Pres, —A. N. Kemp; VP Oper.—H. L. Smith: —Sigmund Janas; VP Oper.—Lowell S. Harding: 
rota C- A. Rheinstrom; VP Eng.—Wm. Little- Gen. Traf. Mgr.—Alfred M. Hudson; Maint. Supt. 
ood; Maint. Supt.—J. F, Martin sranch T. Dykes 
merican Export Airlines, “95 Broadway, New York, Continental Air Lines, Denver, Colo., Pres.—R. F. Six: 
x. Pres.—W. H. Coverdale; VP Oper.—D. G. VP Oper.—O, R. Haueter; VP Maint. & Eng.—S. Rh. 
Richardson : 3 VP—J, M. Eaton Shatto; Gen, Traf, & Cargo Mgr.—P. J. Carmichael 


‘ ‘aie Aviation, 200 W. 9th St., Wilmington, 
Del., Pres —Richard C. du Pont; VP’ Oper.—Halsey 
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D 20arous why 


it’s easy to fabricate 
Welded Stainless Tubing ! 


Here are some of the reasons why 
Carpenter Welded Stainless Tubing is easy 
to fabricate. And today, easier fabrication 
means more output... fewer spoiled jobs, 
even in the hands of semi-skilled workers. 


Uniform tube walls permit the use 

of lighter gauges, without sacrificing 
strength. Lighter gauges mean easier and 
faster bending, cutting, expanding and 
welding. 


Carpenter Welded Stainless Tubing 

is naturally easy to form because it 
is made from ductile cold-rolled strip, 
inspected both sides. 


3 As only a minimum of machining is 
needed, this tubing helps to reduce 
tool troubles. Less machining equals time 
saved and metal conserved. 


4 Tube shapes are natural design units. 

Finished parts or connections can 
often be made by merely swaging, taper- 
ing, flanging or expanding. 


5 The uniform structure of this tubing 

eliminates production “bugs” before 
they start. Even the V-shaped weld is 
chemically and mechanically analogous ta 
the parent metal. 


IF YOU WANT STRENGTH ... 


. . . Carpenter Welded Stainless 
Tubing can provide it! This tub- 
ing often supports loads once car- 
ried by solid bars. It can with- 
stand pressures once handled by 
heavier-walled tubing. For in- 
Stance, the test piece shown here 
(from a regular production run) 
was ‘‘bent double’’ along the weld 
—and refused to break. 


If you are doing eng- 

neering or research work, 

or if you want help in 

fabricating W elded Stain- 

less Tubing, ask for Car- 

penter’s QUICK FACTS 

bulletins. They can help 

you get the most from 

every length of this tub- 

— ing...and a note on 

AAS EE your company letterbead 

Sh ie will start them on the 
ae way to your desk. 


THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division, Kenilworth, N. J. 


henter 
WELDED 
STAINLESS TUBING 






































The relubrication of millions of air- 
craft anti-friction bearings presented 
a problem to the aviation industry— 

| a problem that demanded quick 
action, efficient handling and low cost 

operation. Then the design and pro- 

duction engineers of the Pacific Rail- 
way Equipment Company heard of 
=| the problem—it was presented— 
studied and SOLVED—by this re- 


sourceful and energetic concern. 


So—remember the name— 


G 
PRODUCHS 


Today — Preco can be of assistance to you in 
engineering, designing or sub-contracting on 
war production. 





PACIFIC RAILWAY 
EQUIPMENT COMPANY 
960 East 61st Street e Los Angeles, Calif, 






























Delta Air ome Atlanta Municipal Airport, 
Ga., Vres.— ec. Faulk; VP & Gen. Mgr.- 
Woolman; ae. Oper.- -George R. Cushing; 
Supt.- -Carl L. Brock 

Eastern Air Lines, Inc., 


Atlanta, 
r—C. E. 
Maint. 


10 Rockefeller Plaza, New York, 


Y., Pres, & Gen. ” Mer. —Capt. E. V. Rickenbacker; 
vP- -Paul Brattain; VP Oper.—S. L. Shannon 
(Miami, Fla.); Supt. Maint.—H. G. Leslie 

Inland Air Lines, Inc., Casper, Wyo., Pres.—R. Lef- 
erink; VP Oper.—M. W. Landes (Cheyenne, Wyo.) ; 
Maint. Supt.—H. F. Clarke 

Mayflower Airlines, Inc., Nantucket, Mass., Pres. & 
Gen. Mgr.—Parker W. Gray; VP—James P. Whittal? 

Mid-Continent Airlines, i +» Municipal Airport, Kansas 
City, Mo., VPres.—dJ. Miller; Oper. Mgr.—R. P. 
Harris; Maint. Supt. —- BS. Burnett 


National Spade Inc., Municipal Airport, Jacksonville, 
Fla., Pres. Baker; VP =: —E. J. Kershaw: 


VP ‘Traf. eas i Parker, Jr.; Maint. Supt.—J. D. 
Crane 

Northeast Airlines, Inc., Boston Airport, E. Boston, 
Mass., Pres.—Samuel J. Solomon; Gen. Traf. Mgr.— 
Donald A. Duff; Oper. Mer. ER, ait Marsh; 


Maint. Supt.—H. D. Ingalls 


Northwest Airlines, Inc., 1885 University Ave., St. 


Paul, 
Minn., Pres. & Gen. : 


Mer.—Croil Hunter; VP Oper.- 











K. BR. Ferguson; Gen. Traf. 
Maint. Supt.—Ralph Geror 
Pan American Airways System, 135 E. 49) 
York, N. Y., Pres. & Gen. Mgr.—iuan 7; 
VP & Ch. Eng. —A. A. Priester; vi Ger 
Mer.—V. E. Chenea Sa 
Pan American-Grace Airways, Inc., 135 § 
York, N. 


Mer.—- A. @ 





Y., Pres.—Harold J. Roig: Opens : ii a eto 




















—C. R. Disher (Lima, Peru); Main Sins 
Young (Lima, Peru) us ~ _ 
Pennsylvania-Central Airlines Corp., \ ashing Pogistra 
tional Airport, Washington, D. C. res. keg A 
Monro; VP Oper. & Acting VP Ma fo84 net 
michael; VP Maint.—Luther Harris ; purban 
Transcontinental & Western Air, Inc, 9 ; —Ralph 
Road, Kansas City, Mo., Pres.—Jack !pye- Fy rye - 
—Paul E. Richter; VP Oper.—John 4. (/ pres.— 





Trat.—V. P. Conroy; 
(Municipal Airport) 
United Air Lines Transport Corp., 5959 s. , 


Maint. Supt.—W lian, ¥ 


reneral A 


Chicago, Ill, Pres.— A. Pattersn; 0., Pree 

Operations—Jack Herlihy; VP Traf.— {Tayo Hore 

Maint. Supt.—Fred Page " ier 
Cor 


Western Air Lines, Inc., Lockheed Air fer, 
bank, Cal., Pres.—William A. 
Charles N. James; VP 
Angeles); Maint. 


Coulte. ; VP" ( 
Traft.—Thomis Wy,’ 


a. 
Supt.—John Diggle anne 


field, 


John v 











A 


Academy of Aeronautics, Inc., LaGuardia Field, 
son Heights, N. Y., Pres.—C. S (Casey) 
Registrar—Richard Whatham 

Aero-Crafts Institute, Inc., 1400-04 Ave. J, Lubbock, 
Tex., Pres.—H. B. Lewis; Registrar—Irene Lewis 

Aero Industries Technical Institute, 5245 W. San Fer- 
nando Rd., Los Angeles, Cal., Pres. & Gen. Mgr.— 
Ralph Hemphill 

Aeronautical Institute of Technology, Pico Blvd., Los 
Angeles, Cal., Pres.—Leland T. Abbott; Registrar— 
c. F. Griswold 

Aeronautical University, 
Ave., Chicago, Ill., Pres.—Lewis M. 
istrar—George M. Gavin 

Aero Tech., 118 Sixth St., 
R. Trader 


Jack- 
Jones; 


Inc., The, 1338 S. Michigan 
Churbuck; Reg- 


Pittsburgh, Pa., Registrar— 


Aero Technical Institute, 150 S. Washington Ave., 
Wichita, Kans., Pres.—E. S. Tasman; Registrar— 
W. O. Dixon 

Ailor Sales Corp., Roosevelt Field, Mineola, N. 


x 
Pres.—Howard T, Ailor; Registrar—Andrew Boyajian 
Alabama Polytechnic Institute, Auburn, <Ala., Pres.— 
. N. Duncan; Registrar—Chas. W. Edwards 
— School of Aeronautics, 51 Empire St., Providence, 
I., & State Airport, Hillsgrove, R. Pres.— 
pr J. Rooke; Registrar—L. Justin Huddish 
American Aeronautical Institute, Inc., McGee St., 
sas City, Mo., Pres.—N. A. Kelly; Registrar 
Grenawalt 
American School 
Fernando Rd., Glendale, Cal., 
Hartley; Registrar—James J. Neely 
Atlantic Aviation Institute, Inc., 61-65 Prospect St., 
Trenton, N. J., Dir.—Lewis H. Lawton, Jr.; Regis- 
trar—Robert W. Martin 
Atlantic Aviation Service, duPont Airport, 
Del., Sec.—Stewart E. Poole 
Aviation Enterprises, Inc., Municipal Airport, 
Tex., Pres.—R. E. McKaughan; 
Loughmiller 
Aviation Institute of America, 
Building, Washington, D. C., 
Walter Hinton 
Aviation Institute of Denver, Inc., The, 725 S. Broad- 
way, Denver, Colo., Pres.—Marshall F. Morling 
Aviation Institute of Technology, 3601-35th Ave. 
Island City, N. Y., Dir.—Frank Ambrose; 
trar—E. D. Whitman 
Aviation Preparatory ape, 240 S. Market, 
Kans,, Owners—P. Sharp, Cecil 
Registrar—Katryn eciee 
Aviation Training Service, 1823 S. Shope St., Los An- 
geles, Cal., Pres.—R. A. Beal; Registrar—H UH. 
Clarkson 


Kan- 
-K, . E. 
of Aircraft Instruments, 3903 San 
Pres.—Herbert W. 


Wilmington, 


Houston, 
Registrar—P.  H. 


Inc., Citizens Bank 
Owner & Registrar- 


Long 
"Regis- 


Wichita, 
McCullough; 


Boeing School of Aeronautics, 
land, Cal., 
McDaniel 

Boyer Technical School, 1918-1924 Euclid Ave., 

land, O., Dean—E. L. Boyer 

Brayton Flying Service, Inc., Lambert-St. Louis Airport, 

Robertson, Mo.; Pres.—Clyde E, Brayton 

Buehler School of Aeronautics, 6-62 Mulberry St., 

Newark, } J... Pres.—Emil Buehler; Registrar— 

George Kupfer 

C 


Cal-Aero Academy, Grand Central Air Terminal, 
dale, Cal., Pres.—Major C. C. Moseley 
California Flyers School of Aeronautics, 
Municipal Airport, Inglewood, Cal., 
W. Smith; Registrar—Leroy S. Jarrett 
California Polytechnic School, San Luis Obispo, Cal., 
Pres.—Julian A. McPhee; Registrar—Eugene A. Egan 
Cape Cod School of Aeronautics, Inc., Hyannis Airport, 
Cape Cod, Mass., Pres. & Registrar—Alton R, 
Sherman 

Carson Chalk Flying School, Box 473, Tifton, Ga., 
Owner—Carson Chalk; Mgr. "Richard E. Lindsay 
Casey Jones School of Aeronautics, Newark, N. 
Pres.—C. S. (Casey) Jones; Supt.—Kenneth B. Knox 
Central Park Flying Service, 5600 Ave. Q, Birmingham, 
Ala., Mgr. & Flight Supr.—G, I. Alley, Jr. : 
Chamberlin Aircraft Training Div., Inc., 185 Washing- 
ton St., Newark, N. J., Pres.—Col. Clarence D. 
Chamberlin; Registrar—Lee Ferguson ; 
Chicago School of Aircraft instruments, 5036 W. 63 
oe eo Ill., Pres.—Ray Snyder; Registrar— 


Tile 
clearfeld pi Institute, P.O. Box 152, Clearfield, 
Exec. Dir,—Richard F, Hardin; Registrar— 


Oakland Airport, 
ir.—T. Lee, Jr.; 


Oak- 
Registrar—D. lL. 


Cleve- 


Glen- 


Los Angeles 
Pres.—Banks 


Directory of 
Aviation Schools 


Approved A & E Mechanics 





it “D. Maxwell 








Hudson A 
& Mer 





Irvin Airc 
san Di 
&« Tuls 






Lewis Sc 
John H 
— 






Cleveland Flying Service, Cleveland Municipal 4 
Cleveland, O., Partners—J. P. Bollman, L, |. j 
Curtiss Wright Technical Institute of 


i Aeronay 
Grand Central Air Terminal, Glendale. (al,, | 





hi sbert 





































Major C. C. Moseley; Registrar—Jame- Elliot: ye 
D — 
yal 2 
Dallas Aviation School & Air College, Live Fie: Bredo 
las, Tex., Pres.—Major W. F. Long "4 Missouri 
Dawson Institute of Technology, 989 McCarter Hi; Airpor 
Newark, N. J., Pres.—William Dawson; Regi« Regist 
E. Carroll 1 
Isaac Delgado Central Trade School, 615 City 
Ave., New Orleans, La., Dir.—H. G. Martin) — ggg National 
Detroit Institute of Technology, 2020 Witherell s: New 
troit, Mich. M. J. 
Dodge Telegraph & Radio Institute, 405-407 Nationa 
St., Valparaiso, Ind., Pres.—J. B. Hershman: p, Kans 
trar—E. W. Davis se John 
E Nelson 
Mer.- 
Elmira Aviation Ground School, Prescott Ave, F) Ra E 
Hts., Elmira, N. Y., Director—Albert FE. French Posto 
Hildi 
New Y 
New 
New Y 
WY 
}; Oregon 
BALD OR Port! 
. trar- 
Owens! 


scarnc GRINDERS i 


Pacific 
1 
















Carbide Tool Grinder built ecpecially accu- 


rately and quickly ere Car- 
bide oa eeeee ee eee ecee 8 


ALDOR "ELECTRIC COMPANY 
4380 euler Ave. ST. LOVIS, MO. 


BALDOR |f 


ELECTRICAL SPECIA $15 . 
FOR 22 YEARS 3 sa 








A 

Manufacturers of I 
Electric Motors Spi 
Electric Motor Grinders : 
Battery Chargers Spi 
Fast Battery Chargers 7 


Battery Testers : 
~ St 
W rile for Bulletin 


BALDOR ELECTRIC COMPANY 
Duncan Ave. ST. LOUIS, MO. 
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Riddle School of Aviation, 5240 N.W. 27th 
Miami, Fla., Pres.—John P. Riddle; Registrar 


jmbry 
AN hur E. Gibbons 
‘ae! Aircraft Metal School, Escondido, Cal., Pres. & 
egistr a John H. Engel 

F 
rfax Aviation Schools, Inc., Fairfax Airport, Kansas 
te Kans., Pres.—Ira E. Taylor; Registrar—L. E. 







City, ma 
idletor 
ae re aft Sheetmetal Training School, Oak Drive. 
». LL, N. Y., Dir.—Raymond H,. Faust; 

A. Richard Willis, Jr. 
letcher Aircraft Schools, 625 N. San Fernando Rd., 
purbank Cal., Pres. —Wendell S. Fletcher; Registrar 






Jericho, 









~Ralph \. Baker . ; 
Aircraft Co., 1914 N. Harwood St., Dallas, Tex., 
; aes ald Frye; Registrar—George Kavanaugh 
G 
eneral Ai motive Corp., Municipal Airport, Cleveland, 





Pres & Registrar—J. W. Borton 

, Service, Inc., Marlboro County Airport, 
vennetts: ile, S. C., Mgr.—M. S. Davis & Madison 
County  rport, Jackson, Tenn., Mer.—Ben T. Smith 


H 


arrington Air Service, Inc., Municipal Airport, Mans- 
, Pres.—Jas. R. Harrington; Sales Mgr.— 







Hudson Airport Co., Rt. No. 1, Garland, Tex., Owner 
& Mer. R. M. Davis 









in Aircraft School of San Diego, 1616 W. Lewis St., 
San Dieso, Cal., Ft. Smith, Ark., Ft. Worth, Tex., 
: Tulsa, Okla., Pres.—George E, Irvin 


L 


Lewis School of Aeronautics, Lockport, Ill., Supt.— 
John H. Wilson; Registrar—Robert IF. Blaine 

Lincoln Aeronautical Institute, 2415 O St., Lincoln, 
Neb., Pies. —E. J. Sias; Registrar—W. G. Frerichs 
Luscombe School of Aeronautics, Mercer Airport, Vine- 
land, N. J., Pres.x—John H. Torrens; Dir. Regis.— 
Robert Martin 











Mechanix Universal Aviation Service Co., Wayne County 
Airport, Detroit, Mich., Pres.—Mr. Vaughn 

Missouri Aviation Institute, 334 Richards Rd., Munici- 
yal Airport, Kansas City, Mo., Pres.—Homer I, 
Bredouw; Registrar—A. W. Villmoare 

Missouri tnstitute of Aeronautics, Inc., Harvey Parks 
Airport, Sikeston, Mo., Pres.—Oliver L. Parks; VP & 
Registrar--Alden B, Woodbury 


N 


National Aeronautics Council, Inc., 37 W. 47th St., 
New York, N. Y., Pres.—J. J. Crawley; Registrar— 
M. J. Maher 

National School of Aeronautics, 26th & McGee Sts., 
Kansas City, Mo., Pres.—A. A. Price; Registrar— 
John Vale 

Nelson Flying Service, Municipal Airport, Owner & 
Mgr.—Marion Nelson 

New England Aircraft School, Boston Airport, East 
joston, & 33 Brookline Ave., Boston, Mass., Pres.— 
Hilding N. Carlson; Registrar—E. Stanley Beck 

New York Institute of Mechanics, 248 W. 55th S., 
New York, N. Y., Pres. & Registrar—H. B. Hires 

New York State Aviation School, 506 2nd St.,. Utica, 
N. Y., Supervisor—H. B. Griffiths 


0 


Oregon Institute of Technology, S831 S.W. 6th <Ave., 
Portland, Ore., Pres.—Dr. Edward L. Clark; Regis- 
trar—J. B. Dinsdale 

Owensboro Aviation, Municipal Airport, Owensboro, Ky., 
Mgr.—Lyman §S. Cox, Jr. 


P 


Pacific Aeronautical College, Inc., Los Angeles Munici- 
pal Airport, Inglewood, Cal., Pres. & Registrar— 
Cc. L. Johns 

Pan American College of Celestial Air Navigation, 
12021 Ventura Blvd., National City, Cal., Pres.— 
Charles A. Zweng; Ch. Instr.—J. Fowler 

Parks Air College, Inc., E. St. Louis, Ill., Pres.— 
Oliver L. Parks; Registrar—Fred C. Parks 

Peterson Flying Service, Box 148, McPherson, Kans., 
Mer.—C. W. Peterson; Registrar—Opal M. Peterson 
Pittsburgh Institute of Aeronautics, 7th & Duquesne 
Way, Pittsburgh, Pa., Pres.—A. G. Becker; Regis- 
trar—P. C. Rafferty 

Plastics Industries Technical Institute, 122 E. 42 St.. 
New York, N. Y., & 186 S. Alvarado St., Los An- 
geles, Cal., Tech. Dir.—John Delmonte; Mgr.—M. A. 
Collins 

Joe Plosser Air College, 1435 Flower St., Glendale, 
Cal., Pres.—J. B. Plosser; Registrar—-LaVerne DeLoy 
Pelvtechnic College of Engineering, Oakland Airport. 
Oakland, Cal., Pres.—W. FE. Gibson; Registrar— 
D. G. Nunnally 

Port Columbus Flying School, Inc., Port Columbus, 0.. 
Pres.—Foster A. Lane; Registrar—D. Morris 
Porterfield Aviation School, Inc., Kansas City, Mo. 


Rising Sun Aircraft School, 191 W. Roosevelt Blvd., 
Philadelphia, Pa., Pres.—Fred Vilsmeier; Secty. & 
Placement Dir.—Ursula Carroll 

Robertson Aircraft Corp., Lambert-St. Louis Airport, 
St. Louis, Mo., Pres.—William B. Robertson 
Roosevelt Aviation School, Roosevelt Field, Mineola, 

Y., Pres.—W. D. Guthrie; Registrar—R. Rebele 

Ryan Aeronautical Institute, Lindbergh Field, San 
Diego, Cal., Pres.—T. Claude Ryan; Registrar—S. 












Ryan School of Aeronautics, Lindbergh Field, San 
iego, Cal., Pres.—T. Claude Ryan; Registrar— 
Joel Whitney 

S 


Sansom Technical Trade School, Inc., 157 Charter Oak 
Ave., Hartford, Conn., Pres.—Frederick P. Sansom; 

5 gistrar—Irving Sansom 

partan School of Aeronautics, Tulsa Municipal Air- 
Port, Tulsa, Okla., VP & Dir.—Maxwell W. Balfour: 
Registrar—K. H. Holmgren 

Spier Aircraft Corp., Training Div., 200 Central Ave.. 
Jersey City, N. J., VP—I. Martin Spier; Registrar— 
Saul_Javours : 

State Trade School, 28 Providence St., Putnam, Conn., 
ir.—H. H. Ellis 

Stewart Technical School, 253 W. 64th St., New York, 

N. -. _Pres.—William H. Stewart; Registrar— 

Anthony R. Shaw 
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Stinson School of Aviation, 21 44th Ave., Long Island W 
7 Seo 


City, N Pres.—JdJack B. Stinson; VP—David E. : 
: e 7 sles Warren School of Aeronautics, 236 W. 18th St., Los 


Towle ; s , 
Swallow Airplane Co., Inc., Training Div., 917 aha ee ee 
Robert Huntley 


Lincoln, Wichita, Kans., Pres.—Sam Bloomfield: ; Peer " 
Registrar—L. R. Wilson 3 Watson Machine Works, 330% N. Rock Island Ave., 
Sweeney Aviation Schools, Inc., Fairfax Airport, Kan- Wichita, Kans., Pres.—George H. Watson; Registrar 


as City, Kans., Pres.—Ira E. Taylor; Registrar— C. E, Moss — 
Toko ‘Lauetiie . . = Weems System of Navigation, Randall House, Annap- 
Olis, Md., Pres.—M. T. Weems; Exec. Seey.—Alexis 





T Illyne 
Tennessee Aircraft Institute, Inc., 126 10th Ave. S., Western Air College, 620 E. Valley Blvd., Alhambra, 
Nashville, Tenn., Pres.—Lewis E. Reisner; Registrar Cal., Pres.—Lt. Kenneth (©. Hawkins, USN  (re- 
—Emest Smith tired); Registrar—C. L. Jimerson 
Tuskegee Institute, Div. of Aeronautics, Tuskegee, Ala., Wichita Aircraft School, 727 E. Harry St., Wichita, 
Gen. Mgr.—G, L. Washington Kans., Pres.—B. Dick Shore; Registrar—Harry 
Tri-State College, Angola, Ind., Pres.—Burton Handy; Dunlap 
Registrar—R. T. Roush E. W. Wiggins Airways, Inc., Air College, Boston 
U Municipal Airport, E. Boston, Mass., VP—Ben B. 
Follett, Jr.; Registrar—Harry A. Achorn 
United Aircraft Training, Inc., 1745 E. Grand Blvd., Frank Wiggins Trade School, 1646 S. Olive St.. Los 
Detroit, Mich., Pres.—-W. S. Collier Angeles, Cal., Head, Aircraft Dept.—-T. A. Woolsey 
United Aircraft Training, Inc., 2501 N. Hillside Ave., Roger Q. Williams School of Aeronautics, Williams- 
Wichita, Kans., Pres.—W. S. Collier; Registrar— Toledo Airport, Toledo, O., & Spitzer Bldg., Toledo, 
Cc. R. Hastings ©., Pres.—Roger Q. Williams; Registrar—Valentine 
United Flying Schools of America, Inc., Vail Field, Brown 
Los Angeles, Cal., Pres. —Ralph Hemphill; Registrar Williamsport Technical Institute, Susquehanna  St., 
—W. H. Coffin Williamsport, Pa., Coordinator—Harold C, Heivley 














Day by day production finishing problems get tougher. Yet ways 
to solve them must be found . . . but quickly. 


That’s where the task force of correctly compounded finishing 
materials applied by McAleer Finishing Specialists to answer your 
specific job requirements comes in. 


McAleer Finishing Specialists think in terms of new finishing ideas 
. . . faster, better ways to get the job done. What’s more, 
they know how to combine these ideas with 18 years of experience 
plus a practical knowledge gained by working with scores of war 
production plants, to help you finish your job better, faster at 
lower cost if possible. 


You will find the value of this service written in the production 
records of many manufacturers whose work involves finishing every- 
thing from plastics to high precision engine parts. The task force 
of McAleer Quality-Controlled finishing materials, correctly applied 
by Finishing Specialists who know their job and do it well, has 
helped blast open some pretty tough production finishing jams 
. . . and that is exactly the kind of job we would like to do 
for you. 

















No machine, no equipment — in che air, on 
land or sea —can be assembled, disassembled 


or serviced without the aid of tools. 


Tool-power builds air-power. Builds giant 
bombers, sleek fighters and transports. On dis- 
tant fronts tools keep these same planes in 


flying and fighting crim. 


In factories and plants from coast to coast, an 


important part of America’s tool-power is sup- 


TOOL POWER BUILDS AIR POWER! 


plied by Williams, a leader for over sixty years 
in the making of efficient, dependable tools. 
Today, as always, Williams’ Tools complete 
their work swiftly, surely. Often they handle 
jobs in addition to those for which they were 
originally purchased. Users everywhere have 
found that with wise, careful handling, 
Williams’ Tools repay them many times over 


in work quickly and well done. 
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beginning on this page, 


The 





VIATION, February, 


WITH LIST OF SUPPLIERS 


How to Use 


nis P'RECTORY of aviation suppliers is in two parts: The 
is a listing of companies 
: alphabe ‘ical order under specific headings of products made 
second, beginning on page 3]1 is a 
aight a phabetical listing of companies without reference to 
' services and including addresses and personnel, 

Because Of the vast numbers of aviation products, it is not 


General Aircraft Corp, 

General Bronze Corp. 

Goodyear Aircraft Corp, 

Goshen Veneer Co. 

Graham-Paige Motors Corp. 

Grand Rapids Industries, Inc. 
Guth Co., The Edwin F, 

Hammond Aircraft Co. 

Hardman Aircraft Prods., 

Hardman Peck & Co. 

Hardware Specialties Mfg. Co 

Harvey Machine Co, 

Hayes Mfg. Corp. 

Hill Aircraft Streamliners Co. 

Hoosier Lamp & Stamping Corp. 

Hudson Motor Car Co. 

Intercontinent Aircraft Corp, 

Kay Products Co. 

Kenyon Instrument Co., Inc. 

Keystone Aircraft Prods., Inc. 

King Plastics Corp. 

Knape & Vogt Mfg. Co. 

Langley Instr. & Mach. Co. 

Lavelle Aircraft ‘Corp. 

Lawrance Engrg. «& 
Corp. 

Lester Industries, Inc. 

Liberty Aircraft Products Corp. 

Lorenzen Industries 

Luscombe Airplane Corp. 

Lyon Metal Products, Inc, 

McQuay, Inc. 

Mercury Aircraft, Inc. 

Miller Co., The A. J. 

Morrow Aircraft Corp. 

Motor Products Corp. 

Motors Metal Mfg. Co. 

Murray Corp. of America, The 

Natl. Aircraft Equipment Co. 

Natl. Aircraft Materials Corp. 

Natl. Postal Meter Co. 

Natl. Radiator Co., The 

Neu-Bart Stamping & Mfg. Co. 

Ohlsson & Rice Mfg. Co. 

Oliver Farm Equip. Co. 

Pacific Metals Co. 

Pacific Railway Equipment Co. 

Paul & Beekman Div. 

Pittsburgh Plate Glass Co. 

Pluswood, Ine. 

Pixweve Aircraft Corp. 

Posey Mfg. Co. 

REF Aircraft Corp. 

Reynolds Metals Co. 

Robertson Aircraft Corp. 

Rohm & Haas Co. 

Rohr Aircraft Corp. 

Ryan Aeronautical Co. 

St. Louis Aircraft Corp. 

Samson United Corp. 

Skydyne, Inc. 

Skylark Mfg. Co. 

Southern Calif. Plating Co. 

Spartan Aircraft Co. 

Special Mach. Tool Engrg. Wks, 

Spier Aircraft Corp. 

Stainless Steel Aircraft Corp. 

Steel Forming Corp. 

Surface Combustion Div. 

Swallow Airplane Co., Inc, 

Taylorcraft Aviation Corp. 

Teicher Mfg. Corp. 

Tennessee Aircraft, 

Torrington Co., The 

Trico Prods. Corp. 

Tyler Fixture Corp. 

U. S. Plywood Corp. 

U. S. Propellers, Inc. 

Universal Bldg. Prods. Corp. 

Universal Moulded Prods. Corp. 

Variety Aircraft Corp., The 

Voges Mfg. Co. 

Wagner Co., Paul G. 

Wallace Supplies Mfg. Co. 

Washington Iron Works 

Waukesha Motor Co. 

Weber Showcase & Fixture Co. 

Weldon Roberts Rubber Co. 

Western Aero. Supply Mfg. Co. 

Western Mfg. & ma Co. 

Westinghouse Elec. & Mfg. Co. 

Worcester Pressed Steel Co. 

Zagar Tool, Ine. 

Zierold Metals Co. 


Inc, 


Research 


Ine. 


AIRPORT EQUIPMENT 


Aircraft Specialties Co. 
Airdesign & Fabrication, 
Allith-Prouty, Inc. 
American Airport Equip. Co. 
American Fdry. & Furnace Co. 
American Gas Accumulator Co. 
American Heating & Ventilating 
American LaFrance-Foamite Corp. 
American Paulin System 


Inc. 


1943 


PFioneer Engrg. 





reader is 


American Radiator Co. 
American Radio Mfg. Co., 
Appleton Elec. Co. 

Athey Truss Wheel Co. 
Austin Co., The 
Automatic Electrical Devices Co. 
Babcock Aircraft Corp. 

Bardco Mfg. & Sales Co. 

Briggs & Stratton Corp. 

Bullard Co., E. D, 

Butler Mfg. Co. 

Chattillon & Sons, John 

Circo Prods. Co. 

Columbian Steel Tank Co, 
Colvinex Corp. 
Cornell Iron Wks., 
Couch Co., Ine., 8S. 
Couse Laboratori ies, Inc, 
Crouse-Hinds Co. 
Curtis Lighting, Inc. 
Electric Air Heater Co. 
Evans Appliance Co. 
Federal Elec, Co., Inc. 
Federal Tel. & Radio Corp. 
Flotation Systems, Inc. 
Four Wheel Drive Auto Co. 
General Die & Stamping Co. 
Granberg Equip., Inc. 

Edwin F. Guth Co., The 
Harman Equip. Co. 

Ideal Power Lawn Mower Co. 
Internatiogal Derrick & Equip. 
Kidde & Co., Walter 
Kinnear Mfg. Co, 

Kron Co., The 

Klauer Mfg. Co. *,_ 

Logan Co. 
Lumidor Mfg. Co. 
Mercury Aircraft, 
Lights, Ine. 

Lyon Metal Prods., 
Lyon-Raymond 
Northill Co., 


Inc. 


Ine, 
H. 


Div. 


Inc, 


Inc, 
Corp, « 

Inc. + 
Wks: Inc. 
Rapids-St#@tdard Co., Inc., 
Roseman Tractor Mower Co. 
Rotary Lift Co. 

Scott Aviation Corp. 
Streeter-Amet Co. 
SoundScriber Corp., The 
Sparks-Withington*® Co., The 
Stewart, M. C. 

Surface Combustion Div. 
Templeton, Kenly & Co. 
Toledo Scale Co. 

Universal Bldg. Prods. Corp. 
Walter Motor Truck Co. 
Westinghouse Elec. & Mfg. Pa. 
Wolfe & Mann Mfg. Co. 
Worthington Mower Co. 
Worthington Pump & Machy. 
Yates-American Mach, Co. 
Young Radiator Co. 


The 


ARMAMENT & EQUIPMENT 


Aerial Machine & Tool Corp. 
Air Associates, Inc. 


Aircraft Accessories Corp. 
Aircraft Components, Inc. 
Altens Fdry. & Mach. Wks. 
American Armament Corp, 
Arnolt Motor Co. 

Atkins & Co., E. C. 

Aviation Engineering, Inc, 


Ault & Wiborg Corp. * 
Baldwin- ca gag Div. 

Breeze Corps., 

Budd Mfg. Co., a NSaward G. 
Burklyn Co. 

Cole Steel Equipment Co., Inc. 
Colt’s Patent Fire Arms Mfg. Co. 
Columbia Machy. & Engrg. Corp. 
Corry-Jamestown Mfg. Corp. 
Cunningham Hall. Aircraft Corp. 
Dayton Tool & Engrg. Co. 
Diamond Chain & Mfg. Co. 
Diebold Safe & Lock Co. 
Electric Auto-Lite Co. 

Epison Aircraft Corp. 

Fairchild Aviation Corp. 
Frigidaire Div., G.M.C 

General Aviation Equip. Co. 
Hardman Aircraft Prods., Inc. 
Harvey Machine Co. 

Houde Engrg. Div. 

Hyland Machine Co. 

Independent Iron Wks. 
Intercontinent Aircraft Corp. 


Interstate Aircraft & Engrg. 
Corp. 

Jessop Steel Co. 

Jowein, Inc. Metal Products 


Kenyon Instrument Co., Inc, 
Luscombe Airplane Corp. 
Moore-Eastwood Co. 


asked to 
include such a_ product. 

Space limitations make it impossible to give a complete list 
of key personnel, but we believe a 
serve most purposes of correspondence or negotiation. 





This Directory 


refer 


Mullenbach Electrical Mfg. Co. 
Natl. Machine Products 
Neu-Bart Stamping & Mfg. Co. 
Pacific Railway Equipment Co, 
Paramount Textile Machy. Co. 
Pollak Mfg. Co. 
Porter Machine Co. 
Precision Products, Ine. 
Robertshaw Thermostat Co, 
Simonds Saw & Steel Co. 
Southern Aircraft Corp. 
Sparks-Withington Co., The 
Spriesch Tool & Mfg. Co., Inc. 
Tietzmann Engrg. Co. 
Triumph Explosives, Inc. 
Twin City Tool Co. 
Universal Bldg. Prods. 
Utility Fan Corp. 
Western Cartridge Co. 
Western Mfg. & Supply Co. 
Young Spring & Wire Corp., 
Los Angeles 


Corp. 


AUXILIARY POWER PLANTS 


Arnolt Motor Co. 

Columbia Aircraft Prods., Inc. 
Eclipse Aviation-Pioneer Instr. 
Electri¢ Sprayit Co. 

Fairbanks, Morse & Co., Chicago 
General Elec. Co. 


Hobart Brothers Co. 

Lawrance Engrg. & Research 
Corp. 

Onan & Sons, D. W. 

Western Mfg. & Supply Co. 

Westinghouse Elec, & Mfg. Co. 

BATTERIES 

Aircraft Steel & Supply Co. 

Applegate Amphibians, Inc. 

Automatic Elec. Devices Co. 


Burgess Battery Co. 
Electric Auto-Lite Co. 
Electric Storage Battery 
Firestone Aircraft Co. 
General Lead Batteries Co. 
Gould Commercial Div. 

Gould Storage Battery Corp. 
Graybar Elec. Co., Inc. 

Ideal Commutator Dresser Co. 
Prest-O-Lite Battery Co., Ine. 
Ray-O-Vac Company 

Reading Batteries, Inc. 
Standard Electric Co., Inc. 
Triumph Explosives, Ine. 

U S L Battery Corp. of Cal. 
Willard Storage Battery Co. 


(Toledo) 
Co. 


BEARINGS 


Acorn Bearing Co. 

Ahlberg Bearing Co. 

Altens Fdry. & Machy. Wks. 
American Manganese Bronze Co. 
American Non-Gran Bronze Corp. 
Ampco Metal. Inc. 

Amplex Div. of Chrysler Corp. 
Applegate Amphibians, Inc. 
Atlas Brass Foundry 

Bantam Bearings Corp, 

3earium Metals Corp. 

Bound Brook Oil-Less Bearing Co. 
Bunting Brass & Bronze Co. 
Cleveland Graphite Bronze Co. 
Engis Equipment Co. 

Fafnir Bearing Co., The 

Federal Bearing Co., Inc. 
Federal-Mogul Corp. 

General Aircraft Corp. 

Gwilliam Co. 

Harris Products Co. 

Heim Co. 
Hyatt Bearings Div. 

Johnson Bronze Co. 
Keystone Coston Co., Inc. 
Link-Belt Co. 

Lumen Bearing Co. 

Mallory & Co., Inc., P. R. 
McQuay-Norris Mfg. Co. 
Marlin Rockwell Corp. 
Miniature Precision Bearings 
Mueller Brass Co. 

New Departure Div., G.M.C. 
Nice Ball Bearing Co. 


Norma-Hoffmann Bearings Corp. 


Orange Roller Bearing Co. 
Owens-Corning Fibreglas Corp. 
Pacific Bearings Co. 

Phillips Bronze Corp. 

Phosphor Bronze Smelting Co. 
Precision Bearings, Inc. 

Randail Graphite Products Corp. 
Roller Bearing Co. of America 
SKF Industries, Inc. 

Schatz Mfg. Co., The 









feasible to make a separate classification for each one. If the 
product sought is not found in a separate classification the 
to the classification most likely to 


sufficient list is included to 


Se-Ling Aircraft Co. 
Shenango-Penn Mold Co, 
Stephans-Adamson Mfg. Co, 
Timken Roller Bearing Co. 
Torrington Co., The 
United Aircraft Products, 
U. S. Graphite Co., The 


BOOKS & MAPS, AVIATION 


Aero Publishers, Inc, 
Aerosphere 

Aviation Press 

Funk & Wagnalls Co, 
Harper & Bros. 
International Map Co., 
Jordanot? Aviation Co. 
McGraw-Hill Book Co. 
Pitman Publishing Corp. 
Rand MeNally & Co. 
Range Data, Ine. 
Ronald Press Co. 
Weems System of Navigation 
Wiley & Sons, Inc., John 


BRAKES & PARTS 


American Cable Div. 
Applegate Amphibians, 
Bendix Products Div. 
Firestone Aircraft Co. 
General Tire & Rubber Co. 
Gladden Products Div. 
Goodyear Aircraft Corp. 
Goodyear Tire & Rubber Co. 
Hayes Industries, Ine. 
Kelsey-Hayes Wheel Co. 
Peck, Stow & Wilcox Co. 
Raybestos Div. 

Shinn Devices Co. 

Universal Aircraft Co. 
Wagner Electric Corp 
Western Mfg. & Supply Co. 


Inc. 


ms, 


Inc. 


CABIN HARDWARE & 
FURNISHINGS 


Aero Screw Co. 

Air-Maze Corp. 

American Aviation Corp. 
Babcock Aircraft Corp, 
Backstay Welt Co. 

Bailey Co. 

Bemis & Call Co. 

Benson Mfg, Co, 

Brasco Mfg. Co. 

Dayton Mfg. Co., The 
Decker Co., Richard M. 
Dolan Aircraft Mfg. Co. 
Engel Aircraft Specialties 
Epison Aircraft Corp. 

Erie Resistor Corp. 

Fulton Co., The 

General Bronze Corp. 

Guth Co., The Edwin F. 
Hardware Specialties Mfg. Co. 
Harrison Radiator Div. 
Hayes Mfg. 

Johnson & Faulkner, Inc. 
Landers Corp., The 
Lyon Metal Products, Inc, 
Mfrs. Chemical Corp. 
Mason Co., Thomas 

Met L Wood Co. 
Moore-Eastwood Co. 

Natl. Vulcanized Fibre Co. 
Nixon Nitration Works 
Potter, L., Inc 

Radel Leather Mfg. Co. 
Snapvent Co. 

Soss Mfg. Co. 

Spriesch Tool & Mfg: Co. 
Townsend Co. 

Voges Mfg. Co. 

Weber Showcase & Fixture Co. 
Werner Co., Inc. 

Western Mfg, & "Supply Co. 


CABIN SUPERCHARGING 
EQUIPMENT 


Airesearch Mfg. Co. 
Barber-Colman Co. 

Chicago Metal Hose Corp. 
Eclipse Aviation-Pioneer Instr. 
General Electric Co. 
Lorenzen Industries 
Kenyon Instrument Co., 
McCulloch Engrg. Co. 
Voges Mfg. Co. 


CAMERAS & SUPPLIES 


Agfa Ansco Div. 

American C — Co. 
Aymond Co., Edw. F. 
Bausch & Lomb Optical Co. 


Inc. 
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Used by Wright Aeronautical for 
testing “Cyclones” since 1932 
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Thousands of Wright engines, now powering many 
types of planes for the United Nations, made 
their test runs with Wolf’s Head Oil—the 100% 
Pennsylvania motor oil that has constantly kept 
pace with the progress of aviation engineering. 
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WOLF'S HEAD OL REFINING CO., OL CITY, PENNA., NEW YORK, N. Y: 
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Aircratt) Appliance 
American Optical 


Corp. 
Co. 


Appel & Co., Inc., 8S. 
Bausch & Lomb Optical Co. 
Berlin Tanning & Mfg. Co. 
Chicago Uniform & Co. 
Colvinex Corp. 

Puplan Corp., The 

Elgin Natl. Watch Co. 
Goggle Parts Co., The 
Jaeger Watch Co. 

Joyce Aviation, Inc. 

Lee Mercantile Co., The H. D. 


Liberty Mirror Co. 
Longine-Wittnauer Watch Co., 
Mercury Arcraft, Inc. 


Mine Safety Appliances Co. 
Ort, Karl 
Perry Sportswear, Inc. 


Pulmosan Safety Equip. Corp. 
Reeves Bros., Ince. 

Rough Wear Clothing Co. 
Russell Uniform Co. 

Scully Bros., Inc. 

Sellstrom Mtg. Co. 

U. S. Rubber Co. 


Verbury, Inc. 
Wilber & Son 
Willis & Geiger, Ine. 
Willson Prods., Ine. 


CONSTRUCTION — BUILDINGS 
AND AIRPORTS 

American Roof Truss Co. 
American Window Glass Co. 
Arch Roof Construction Co. 
Austin Co., The 

Barber-Greene Co. 

Barrett Co. 

Blaw-Knox Co. 


Brady Conveyors Corp., The 
Builders Steel Co. 

Butler Mfg. Co. 

Byrne Doors, Ine. 

Carey Mfg. Co., Philip 


Celotex Corp., The 

Clyde Iron Wks., Ine. 
Columbian Steel Tank Co. 
Continental Industrial Engineers 
Edwards Iron Wks., Ine. 
Edwards Mfg. Co. 
Fibre Conduit Co. 
Flynn & Emrich Co. 
Herrick Iron Works 
Ingalls Iron Works Co. 
International Steel Co. 
Judson-Pacifie Co. 
Keyston Asphalt Prods. 
Maryland Metal Bldg. 
Pacific Ry. Equip. Co. 
Pittsburgh Steel Co. 
Portland Cement Assoc. 
Republic Steel Corp. 
Richards-Wilcox Mfg. Co. 
Robertson Co., a. 
Root Structures, Inc. 
Southern Engineering Co. 
Summerbell Roof Structures 
imber Engrg. Co. 

Trusecon Steel Co. 

Universal Atlas Cement Co. 
Universal, Bldg. Prods. Corp. 
Universal Engrg. Corp. 


Co. 


Co., Ine. 


CONTROLS & ASSEMBLIES 
Aerial Machine & Tool Corp. 
Aero Supply Mfg. Co., Ine. 
Aeromotive Products Corp. 


Aeronautical Mfg. Co. 
Air Associates, Inc. 
Airadio, Inc. 


Aircraft & Marine Specialty 
All American Aircraft Prods. 
American Aviation Cor 
American Hard Rubber Co. 
American Steel & Wire Co. 
Arens Controls, Inc. 

Arnolt Motor Co. 
Automatic Electric Co. 
Babcock Aircraft Corp. 
Baldwin-Duckworth Div. 
Barber-Colman Co. 

Bendix Aviation, Ltd. Div. 
Bendix Products Div. 


Breeze Corps., Inc. 
Bristol Co. 
Burklyn Co. 
Clare & Co., C. P. 


Columbia Aircraft Industries 
Columbia Aircraft Products, Ine. 
Continental-Diamond Fibre Co. 
Cosco Mfg. Co. 
Cunningham Hall Aircraft 
Decker Co., Richard 
Diamond Chain & Mfg. 
Dolan Aircraft Mfg. Co. 
Eastern Air Devices, Inc. 
Eclipse Aviation-Pioneer 
Electric Sprayit Co. 
Frankfort Sailplane Co. 
Fulton Sylphon Co., The 
Grand Rapids Industries, Inc. 
Guardian Electric Mfg. Co. 
Hardware Specialties Mfg. 
Hart Mfg. Co., The 
Harvey Machine Co. 
Hayes Mfg. Co. 
Hyland Machine Co. 

Inland Mfg. Div. 

Interstate Aircraft & Engrg. 
Kenyon Instrument Co., Inc. 
Kurman Elec. Co., Ine. 
Lackner Co., The 

Lear Avia, Inc. 

Librascope, Inc. 
Lobdell-Emery Mfg. Co. 
Luscombe Airplane Corp. 


Corp. 


Co. 


Instr. 


Co. 


-Macwhyte Co. 


Mfrs. Chemical Corp. 

Mason Co., Thomas 
Minneapolis-Honeywell Regulator 
Moore-Eastwood Co. 

Pacific Airmax Corp, 

Peerless Mach. Co. 
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Powers Regulator Co. lieath Co, Columbia Aircraft Products, Ine 
Richland Auto Parts Co. LaMders Corp., The Detroit Sheet Metal Works - 
Robertshaw Thermostat Co. Lyon Metal Products, Ine. | Durant Mfg. Co, 
St. Louis Aircraft Corp. McQuay, Ine. Edo <Aireraft Corp. 
Se-Ling Aircraft Co. Mellus Bros. & Co., Ine. Engel Aircraft Specialties 
Shakespeare Products Co. Motor Products Corp. Flour City Ornamental Iron Co 
Simmonds Aerocessories, Inc. Motors Metal Mfg. Co. Guiberson Corp., The : 
Sperry Products, Ine. Owens-Corning Fibreglas Corp. Hdwe. Specialties Mfg. Co 
Stewart Mfg. Co., F. W. Panelyte Div. Harvey Machine Co. ‘ 
Stow Mfg. Co. Pantasote Co., The Hayes Mfg. Co. 
Titan Valve & Mfg. Co., The Parachute Corp. of America Hill Aireratt Streamliners Co. 
United Aircraft Products, Ine. Paul and Beekman Div. | Intercontinent Aircraft Corp. 
Walker-Turner Co., Inc. Potters, Ine., L. Lester Industries, Ine. 
Ward Leonard Elec. Co. Pressed & Welded Steel Prod. | Luscombe Airplane Corp. 
Weber Showcase & Fixture Co. Rohm & Haas Co. | Lyon Metal Products, Ine. 
Western Mfg. & Supply Co. St. Louis Aireratt Corp. MeQuay, Inc. 
Westinghouse Air Brake Co. Security Parachute & Equip. Co. Motors Metal Mfg. Co. 
Young Spring & Wire Corp., L. A. | Steel Forming Corp. Neu-Bart Stamping & Mfg. Co. 
| Wilber & Son Panelyte Div. 

tadel Leather Mfg. Co. 

Rohr Aircraft Corp. 
COVERS—ENGINE, COCKPIT, | coWLING Ryan Aeronautical Co. 
ETC | a St. Louis Aircraft Corp. 
; ; Aero Trades Co. Steel Forming Corp, 
Air Associates, Ine. Air Transport Mfg. Co Weber Showcase & Fixture Co 
Air Transport Equipment, Ine. Aircraft Components, Ine. : 
Aircraft Appliance Corp Aircraft Development Co. 
reset Aircraft Corp. Aircraft Industries Corp. 
Cardinal Corp., The American Aviation Corp. 
Columbia Aircraft Industries B. H. Aircraft Co. : DE-ICING EQUIPMENT 
Harvey Machine Co, Buhl Stamping Co. Acrotorque Co. 
Haves Mfg. Co, Columbia Aircraft Industries Adel Precision Products Corp. 
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MANUFACTURING CO. 
GRAND HAVEN, MICHIGAN 


Employing the latest advancements 
in the phenolic impregnation of 
woods, with radio frequency curing. 





Fully equipped for volume production. 


OMPREGWOOD 


Impregnated Super-Pressed 
Phenolic Plywood 
Made to order in shaped 


elements of any 


desired thickness with 
dimensional stability 
carried to new heights. 


IRIES SOLICITED 
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To do these important jobs better... 
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AiResearch offers the U.S. a new 
power-conserving Exhaust Heat Exchanger! 


| saree AS A part of the exhaust 
pipe, this featherweight AiResearch 
unit does not weigh much more than 
the section of pipe it replaces. 

This new AiResearch Exhaust Heat 
Exchanger causes little back pressure 
and power loss. In fact, pressure drop 
in the exhaust pipe remains about the 


DIVISION 





OF SF HcE 


AiResearch 


MANUFACTURING 


LOS ANGELES, CALIFORNIA 
GARRETT 


same as before installation of unit. 

The AiResearch Heat Exchanger is 
made from corrosion-resistant steel. 
Simple in design, it requires no auxil- 
iary equipment, is therefore less vul- 
nerable to mechanical failure. 

Good news? You bet! For it pro- 
vides a way to do these two important 


COMPANY 





CORPORATION 


"Where Controlled Air Does the Job”. Automatic Exit Flap Control Systems 


¥ Supercharger Aftercooling Systems * Engine Air Intercoolers « Engine Oil Cooling Systems 


jobs better than ever before: 

Cabin-Heating — Air from! 
Exhaust Heat Exchanger is pas 
through an intercooler, warming! 
counter-passing air to the cabin wi 
out danger of carbon monoxide cl 
tamination. 

Flame-Damping—The AiReseatt 
Exhaust Heat Exchanger cin be ke 
in constant use for cooling exhe 
gases ... preventing their ignitin: 
they leave the turbo. And with pr 
tically no loss of engine power 
cause this unit does not materia 
affect exhaust back pressures. 

The assistance of our AiReseal 
engineers is offered in apjlying 4 
advantages of this new-type Exhal 
Heat Exchanger to specific problet 
Inquiries are invited. 
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Lackner Co., The 

Leach Relay Co. 

Lear Avia, Ine. 

Leece-Neville Co. 

Leland Elec. Co. 

Littelfuse, Inc. 

Mallory & Co., Ine., P. R. 
Mfrs. Chemical Corp. 

Maytag Co., The 

Micro Switch Corp. 
Minneapolis-Honeywell Regulator 
Mullenbach Electrical Mfg. Co. 
Ohmite Mfg. Co. 
Patton-MacGuyer Co, 

Pellak Corp., Jos. 

Poulsen & Nardon, Inc. 
Precise Products Corp. 

Quality Electric Co., Ltd. 

St. Louis Radio Engrg. Co. 
Saxl Instrument Co., Inc. 
Saylor Elec. Products Corp. 
Searle Aero Industries, Ine. 
Smith Mfg. Co., F. A. 
Sparks-Withington Co., The 
Spencer Thermostat Co. 
Square D Co. 
Struthers Dunn, 
Televiso Products, Inc. 
Thermador Elec. Mfg. Co. 
Thomas & Betts Co., Inc. 
Titan Valve & Mfg. Co., The 
Toledo Standard Commutator Co. 
Trent Co., Harold E. 

Union Aircraft Products Corp. 
United Aircraft Products, Inc. 
U. S. Graphite Co., The 
Universal Aircraft Co. 

Vendo Co. 

Wagner ici Corp. 

Wayne 

Western ine: Co. 

Western Mfg. & Supply Co. 
Westinghouse Elec. & Mfg. (Lima) 
Westinghouse Elec. & Mfg. (Pa.) 
Weston Elec. Instrument Co. 
White Rodgers Elec. Co. 

Wicks Organ Co. 

Wilson Co., H. A. 


Ine. 


ELECTRICAL EQUIP.—OTHER 


Airadio, Inc. 
American Transformer 
Annis Co., R. B. 
Appleton Elec. Co. 
Arrow- Hart- Hegeman Flee. 
Bardco Mfg. & Sales Co. 
Benwood Linze Co., The 
Bogue Elec. Co. 

Brush Development Co. 
Bull Dog Elec. Prods. Co. 
Burndy Engrg. Co., Ine, 
Burton Rogers Co. 
Bussman Mfg. Co. 

Circo Prods. Co. 
Continental Elec. Co. 
Cook Elec. Co. 
Crouse-Hinds Co. 


Co. 


Co. 


Curtis Lighting, Ine. 
Delco-Remy 
Electric Prods. Co. 


Electric Service Supplies Co. 
Electric Sprayit Co. 
Electroline Co. 

Fairbanks, Morse & Co., Wis. 
Fairbanks, Morse & Co., Chicago 
Fansteel Metallurgical Corp. 
Federal Elec. Co., Inc. 

General Armature Corp. 

General Electric Co. (Nela Park) 
Guth Co., The eo F. 

Hall Lamp Go. &. 3 

Heyer Prods. Co., 
Hobart Bros. Co. 
Internat’] Derrick & Equip. 
International Resistance Co. 
J. & H. Elec. Co. 
Kato Engrg. Co. 
Kellogg Switchboard 
Kliegl Bros. 

Kulka Elec. Mfg. Co., Ine. 
LaMar Indicating Fuse Corp. 


i 


Div. 


& Supply 


Leland Elec. Co. 

Mallory & Co., Inec., P. R. 
Milwaukee Elec. Tool Corp. 
Mullenbach Electrical Mfg. Co. 


National Telephone Supply Co. 
Precise Prods. Corp. 
Saylor Elec. Prods. Corp. 
Smith Mfg. Co., F. A. 

Sola Elec. Co. 

Square D Co. 

States Co., The 

Tietzmann Energ. Co. 

Toledo Standard Commutator Co. 
Trent Co., Harold E 


Trumbull Elec. Mfg. Co. 

U. S. Graphite Co., The 
Waite Mfg. Div. 

Westinghouse Elec. & Mfg., Va. 
Westinghouse Elec. & Mfg., 0. 
Wheelco Instruments Co. 
Wilcolator , 

Wilcox Elec. Ine. 
Wiremold x The 

ENGINE PARTS & 
ACCESSORIES 

A &F Co. 


Aluminum Prods. 
Ace Mfg. Corp. 
Aeromotive Products Corp. 
Aeronautical Mfg. Corp. 
Aeronautical Products, Inc. 
Air Associates, Inc. 

Aircraft Instrument Service 
Aircraft Mechanies, Inc. 
Aircraft Parts Production Corp. 
Airesearch Mfg. Co. 

Air-Maze Corp. 

Aluminum Co. of America 
Aluminum Goods Mfg. Co. 
American Air Filter Co., Ine. 
Apex Tool Co., Inc., The 
Arnolt Motor Co. 

Automotive Gear Works, Inc. 
Bethlehem Equip. Corp., Ltd. 
Bohn Aluminum & Brass Co. 
















































GENERAL DATA 





AVAILABLE in five wall forms: 


Straight Wall Tubing — suitable for straight ducting. 
Rib Re-enforced Wall Tubing—svitable for 


re-enforced straight runs. 
Ridged Elbow Forming Tubing —for elbow bends. 
Open Pitch Corrugated Flexible Tubing — for moder- 


ate vibration and flexibility. 


Close Pitch Corrugated Flexible Tubing — for maxi- 


mum vibration and flexibility. 
All five wall forms can be combined in a single one-piece length 
SIZES: 5/16” 1. D. to 5” I. D. inclusive. 
MATERIALS: 18-8 (Austenitic) Stainless Steel. 


FITTINGS: Attached to tube ends by circular resistance 
welding. No flux, no flame, no quenching—producing 
absolutely tight homogeneous assemblies. 


~ wy 
CHARACTERISTICS: 


Resistant to high temperatures 
Bendable in multiple planes 
Easily formable 


Extremely light weight 
Withstands severe vibration 
Small bending radius 























Bower Roller Bearing Co. 
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Write for complete Data and Engineering Recommendations lf 


on Rex-Flex Stainless Steel Flexible Tubing 


CHICAGO METAL HOSE CORPORATION 


General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, Ill. | 
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Actual photograph of strips of 
-040 24ST a life co kod 
bonded by the Morrison 
Stitcher. Saw-cut through row 
of stitches shows remarkable 


bond and stitch uniformity. get 
; 





Hundreds of man-hours per week, per machine, by revolution 
new assembly method for Aluminum, Stainless Steel, Plastig::: 
Plywood, Rubber, Asbestos, Canvas, etc., in any combinatig... 


@ Proof that this improved assembly method is of vital : 
immediate utility in the aircraft industry lies in the fact tl 
Morrison Stitchers, now in use by contractors, have consisten 
saved hundreds of man-hours per week, per machine. Moreov 

impartial research laborato 


tests prove higher strengths : 
longer life for Morrison-stitchq““ 
Boru 
assemblies in many appliq@p« 


tions. For further informati 
MODEL SJR 25” : : ] 
THROAT p 
PR simply write, on your lett 
MODEL SJU 25” tH head, for our recent Bulle 
a. | THROAT 4 
a 90° Angle H \ ° e 
Pt —>|\ eee. x: |\ No. 9 on Morrison Stitchers. 
MODEL sis 2574 (\\ Of -\ . oe \ \\ sere 
THROAT * wi A ie. yo ZA | yeas Reynold 
Bottom Post OE 
Stitcher ZE FABRI( 
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Columt 
Conneg 
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HARRIS-SEYBOLD-POTTER COMPANY ST T ¢ 4 FI 


DAYTON, OHIO 
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tine Screw Co, 
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Car Co. 
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juetion He i Corp. 
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j itt Products 
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ik Belt “Co. 
mngen Tein’ Co., The 
quay-Norrss Mfg. Co. 


sryuette M tal Products Co, 
idwest Airecaft Products 
nore-Eastwood Co. 

Bra Co. 
* hy raft Prods. Div. 
io Crankshaft Co., The 
bio Piston Uo.. The 
Equip. Co. 
» Fibreglas Corp. 
ay Equipment Co. 













Appliance Co., The 
Circle Co., The 
Gen-E-Motor Corp. 
Engrg. Service Corp, 
rument Co., Inc. 
or-Cunmins Co. 












Power Corp. 
r Thermostat Co. 
Aircratt Corp. 





ard Aircraft Products, Ine. 
yaker Corp. (Aviation Div.) 
Machine Co., The 
Products Corp. 

Hoffman Machinery Corp. 
sha Motor Co. 

don Roberts Rubber Co, 












M & Supply Co, 
hite-Rodgers Elec, Co. 
rodworth Co., N. A. 





XHAUST SYSTEMS 


Components, Inc. 
Products, Ine, 
Aviation Corp. 

rican Central Mfg. Corp. 
raft Co. 

Co. 


ps., Ine. 
Mfg. Co., Edward G, 
| Stamping Co. 
s Battery Co. 
ye Instrument Co. 
Metal Hose Corp. 
1 Aircraft Specialties 
uberson Corp., The 
vey Machine Co. 
es Mfg. Co. 
i Sons, Inc., Geo. 
y, Inc. 
r Products Corp. 
rt Stamping & Mfg. Co. 
0. 
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} Mfg. Co. 
valker Mtg. Co. of Wisconsin 
Wallace Supplies Mfg. Co. 







EXTRUSIONS—METAL 

Aircraft Specialties Co. 

Alpha Metal & Rolling Mills 
Aluminum Co. of America 
Auerican Turass Co., The 
Aupeo Metal, Ine. 

Applegate Amphibians, Inc. 
1um & Brass Co, 
Co. 

* Brass & Copper Co., Inc. 
Neago Thrift Co. 

Couumercia ! Plastics 

Gar Engrg. Corp. of Calif. 
Harvey Machine Co. 

Knape & Vogt Mfg. Co. 
Mueller Brass Co. 

Pacitie Hide & Leather Co. 
uevere Copper & Brass, Inc, 
Resnolds Metals Co. 


FABRICS 

Air Associates, 5 
Aireratt Appliance Corp. 
Alreraft Stecl & Sup. Co 
American Ilt. Co. ; 
American Viscose Corp. 
Anderson Iviax Fibre Co. 
Backstay Weit Co. 

Blanchard Bros, & Lane 
Blumenthal & Co., Sidney 
tridgeport fabrics, Inc. 
Chase & Co, L. Cc. 

= Fabric Products, Ine. 
tu its & Ackman Corp. 
Cytttbus Coated Fabrics 
‘hteaut Leather Co. 
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Rubber Co., The 
c 


co. 
aft Products, Inc. 


Duplan Corp., The 

duPont de Nemours & Co., E. 1, 
Eagle Ottawa Leather & Co, 
Firestone Aircraft Co, 
General Aircraft Corp. 
Goodyear Tire & Rubber €o, 
Graton & Knight Co. 
Hayes Mtg. Co. 

Kenwood Mills 

Laidlaw Co., Ine., The 
Landers Corp., The 
Massachusetts Mohair Plush 
Mellus Bros. & Co., Ine. 
Pacific Hide & Leather Co, 
Pacific Railway Equip. Co. 
Payne & Co. 

Peiger McCaw & Co. 
Pyroxylin Products, Inc. 
Russell Mtg. Co., Inc., The 
Schumacher & Co., F. 
Schwarzenbach Huber Co, 
Standard Felt Co. Div. 
Suncook Mills 

Tallmadge Co. 

Thurston, W. Harris 
Uniform Hood Lace Co. 

U. S. Rubber Co. _ 
Wellington Sears Co. 
Zapon-Keratol Div. 


FASTENERS, NUTS, BOLTS, 
SCREWS & WASHERS 


Aero Products 

Aero Screw Co, 
Aero Sup. Mfg. Co., 
Air Associates, Inc. 

Aircraft Hardware Mfg. Co, 
Aircraft Industries Corp. 
Aircraft Serew Prod. Co. 
Aircraft Specialties Co. 

Allen Co., Inc., L. B. 

Altens Fdry. & Mach. Wks. 
Aluminum Co. of America 
American Manganese Bronze Co. 
American Screw Co. 

American Screw Products 
Anti-Corrosive Metalproducts 
Applegate Amphibians, Inc, 
Auld Co., The D. L. 
Aviation Supply Co. 
Bardwell & McAlister, 
Beall Tool Div. 
Bendix Aviation, Ltd. 
Booth Felt Co., Inc. 
Boots Aircraft Nut Corp, 
Bristol Co. 

Broad Brook Co. 
Brown-McLaren Mfg. 
Burklyn Company 
Camloe Fastener Co. 
Central Screw Co. 
Chase Brass & Copper Co, 
Cinch Manufacturing Corp, 
Clark Iron Wks., , 
Cleveland Graphite 
Collins-Powell Co. 
Continental Screw Co. 

Corbin Screw Corp., The 

Crown Fastener Div. 

Detroit Stamping Co, 

Dill Mfg. Co., The 
Downs-Smith Bre & Copper 
duPont de Nemours & Co., E, I, 
Dzus Fastener Co. 

Eaton Mfg. Co. 

Elastic Stop Nut Corp. 

Everhot Products Co. 
Federal-Mogul Corp. 

Garrett Co., Geo. K. 

Grand Specialties Co. 

Hartford Mach. Screw Co, 
Hassall, Inc. 

Holo-Krome Screw Corp., The 
Houde Engrg. Div. 

Hubbell, Inc.. 

International Screw Co. 

Jolley Co., J. H. 

Kenyon Instrument Co., Inc. 
Lamson & Sessions Co., The 
Lisle Corp. 

Manufacturers Screw Products 
Mead Gliders & Specialties Co, 
National Screw & Mfg. Co, 

New England Screw Co. 

Nigg Engineering Co. 

Palnut Co., The 

Parker Co., Chas. 

Parker-Kalon Corp. 

Philadelphia Steel & Wire 
Phillips Screws 

Pollak Mfg. Co. 

Prestole Div. 

Products Engineering Co. 
Rockford Screw Prod. Co. 
Russell Birdsall & Ward 
Schlegal Mfg. Co. 

Scovill Mfg. Co. 

Se-Ling Aircraft Co. 
Shakeproof, Inc. 
Simmonds Aerocessories, 
Solo Products Corp. 
Southington Hardware Mfg. Co. 
Steel Forming Corp. 

Thompson Products, Ine. 
Tinnerman Products, Ine. 
United-Carr Fastener Corp. 
United Screw & Bolt Corp. 
Waldes Koh-i-Noor, Inc. 

Walker & Co., George 

Western Automatic Mach. Screw 
Western Mfg. & Supply Co. 
Wetzler Clamp Co. 

Whitehead Stamping Co. 
Whitney Screw Corp. 

Wrought Washer Mfg. Co. 


FENCES 


American Steel & Wire Co. 
Cyclone Fence Co. 

Pacific Ry. Equip. Co. 
Page Fence Assn. 
Pittsburgh Steel Co. 


Ine. 


Inc, 


Co, 


‘Bronze Co, 





Inc. 


FILTERS & STRAINERS 
Adel Precision Products Corp. 
Aeronautical Radio Co. 

Air Associates, Inc. 





Air-Maze Corp. 


Aluminum Goods Mfg. 

American Air Filter Co. 
Bowser & Co., S. F. 

Burklyn Company 


Co. 


Cuno Engineering Corp., The 
Dolan Aircratt Mfg. Co. 
Dowty Equip. Corp. 

Duplan Corp, The 


Fischer & Porter Co. 
Fostoria Pressed Steel Corp. 
Frantz Co., Inc., S. G. 
Hilliard Corp., The 
Kimberly-Clark Corp. 
Michigan Wire Cloth Co. 
Newark Wire Cloth Co. 
Purolator Prods., Inc... 
Rockwood Sprinkler Co. 
Rolock, Ine. 

Staynew Filter Corp 
United Aircratt Prod. 
United Transformer 
Vokes, Ltat. 
Western Mfg. 


Inc. 
Corp. 


«& Sup. Co. 


FINISHES & PROTECTIVE 
COATINGS 

Air Associates, 
Air Transport 


Inc. 





Air Transport Mfg. Co. 





Equipment, Ine. 





Aireraft 
Aluminum Goods Mfg. Co. 
Aluminum Industries, Ine. 
American Cellulose Co. 
American Chemical Paint Co, 
American Nickeloid Co. 


Steel & Supply Co. 


Hilo Varnish Corp 
Houghton & Co., E. F. 
Irvington Varnish & Insulator 
Johnson & Son, ys 
Jones-Dabney Co. 
Kay & Ess Co., The 


Inc., S. ¢ 


Arco Co., The Kelite Products, Inc. (Los An- 
Ault & Wiborg Corp. geles) 

Avondale Chemical Co. Knape & Vogt Mfg. Co. 

sakelite Corp. Kuhns Paint & Varnish Wks., 
Saltimore Paint & Color Wks. Inc. 


Barrett Varnish Co. 
Bauer & Black Div. 


Sell Co., Inc., The 
Berry Bros. 
Black Bear Co., Ine. 


Brown Company, Andrew 
Brooklyn Varnish Co. 
Chicago Thrift Co. 


Bros. Co. 


Co, 


Latex Seamless Products Co. 
Lilly Varnish Co. 
Lowe 
McAleer Mfg. 
Magnus Chemical Co., Inc. 
Merrimac Div. 
Minnesota Mining & Mfg. Co, 
Murphy Varnish Co. 


Commercial Chemical Co. Nickey Brothers, Inc. 

Cook Paint & Varnish Co, Varker Rust Proof Co. 
Detroit Rex Products Co. Perry Austen Mfg. Co, 
Dibble Color Co. Pierce & Stevens, Ine. 


duPont de Nemours & Co., EK. L 
Durite Plastics, Ine. 

Egyptian Lacquer Mfg. Co. 
Electrie Sprayit Co. 

Fiske Bros. Refining Co. 

Flour City Ornamental Iron € 
Fuller & Co., W. P. 

Glidden Co 

Guth Co., The 





Edwin F. 


Robinson 


Products, 


Company, 


Pittsburgh Plate Glass Co. 
Pratt & Lambert, Ine. 
Pyroxylin 
Quaker Chem. Products Corp, 
Quigley 
Radiator Specialty Co. 
Randolph Finishing Prod. Co 
Reynolds Metals Co. 
Specialty Mfg, 


Inc. 


Inc. 


Co. 








Altens Fdry, & Mach. Wks. 
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CHICAGO 





FINISH 
THE 
JOB 

RIGHT 





Like setting the last rivet as the plane comes off the production line—_ 


burring, finishing and polishing to minute specifications mean the job 


is right. 


Expert design, best quality materials, skilled workmanship—these are | 
not enough without that all-important finish. 
There is a ,“just right” Chicago Mounted Wheel for every polishing, 
grinding and burring operation, backed by the long-life guarantee that 
has made Chicago Mounted Wheels famous since their introduction 


45 years ago. 


PROMPT DELIVERIES—Count on us to help you break bottlenecks due to slow grinding | 


wheel deliveries. 


We're working 24 hours a day, every day, and due to our central 


location, can make prompt shipment on all Mounted Points and Grinding wheels 3” | 
in diameter and under. With the approval and endorsement of the W P B, all our facili- | 


ties are concentrated on these smaller sizes, enabling us to 


to the war program. 


Send Catalog Coupon for your copy showing in actual 
colors and sizes the targest line of Mounted Wheels 


made. 


CHICAGO WHEEL & MFG. CO. 
America's Headquarters for Mounted Wheels 
1101 W. Monroe St., Dept. Av 
Chicago, Ill. 





Name 





Address 


AV-2 || 
Please send copy of your new catalog 


give the most potent service) 





SL, ys 


LIAISON PLANE 
AN ENTIRELY NEW DESIGN WITH EVERY ADVANCED FEATURE 


NOW IN PRODUCTION FOR UNITED STATES ARMY AIR FORCE 





INTERSTATE AIRCRAFT AND ENGINEERING CORPORATION 
EL SEGUNDO, CALIFORNIA 
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RE PROTE TION EQUIPMENT 
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EQUIPMENT 


Devices Co. 


RST AID 
tomatic bec. 
lard Co., E. D. 
rroughs Welcome & Co. 
vis Emergency Equip. Co. 
rst Aid Supply Co. 

hnson & Johnson Co. 
anutacturers Chem. Corp. 
ine Safety Appliances Co. 
Imosan Safety Equip. Corp. 
abury, Inc. 


TTINGS 


& F Aluuinum Prods. Co. 
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jrex Mfg. Co. 
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merican Aviation Corp. 

merican Manganese Bronze Co. 
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molt Motor Co. 
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utomotive Rubber Co. 

viation J.» Ine. 
Babcock aft Corp. 
Barcus Engrg. Co. 
Benson Mfg. Co. 
hampion Mach, 
rouse-Hinds Co. 
Detroit Gasket & Mfg. Co. 
Die Cast Corp. 
Dix Mfg. Co. 
Dolan Aircraft = Co. 
Dole Valve 2 o., The 

w Chem. Co. 
Downs-Smith Brass & Copper Co. 
Dreer Aviation Supplies 
Engel Aircraft Specialties 

pison Aircraft Corp. 

verhot Produets Co. 

irestone Aircraft Co. 

our City Orna. Iron Co., The 
tankfort Sailplane Co. 
lenn-Roberts Co. 

rinnell Co. 
Hardware Specs. Mfg. 
Harrisburg Steel Co. 
Harvey Mach). Co. 

Hayes Mfg. ('o. 
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Huntington i’recision Prods. Div. 
Hyland Mach. Co. 
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Robinson Aviation, Ine. 

Se-Ling Aircraft Co. 
Shenango-Venn Mold Co. 

Special Mach. Tl. Engrg. Wks. 
Speedometer Service & Ace. Co, 
Spier Aircraft Corp. 

Stainless Steel Aircraft Corp. 
Steel Forming Corp. 
Stewart-Warner © “J 
Sturtevant Co., B. 
Swift Lubricator Co. 
Tourek Mfg. Co., J. J. 
Trabon Engrg. Corp. 
Tubing Seal-Cap, Ine. 
Union Aircraft Prods. 
Voges Mfg. Co. 
Wagner Mfg. Co., E. R. 

Weber Showcase & Fix. Co., Inc. 
Western Felt 

Western Mfg. & ‘Supply Co. 
Wittek Mfg. Co. 
Woodworth Co., N. A. 
FLARES & SIGNALS 
Air Associates, Inc. 
Aircraft Instr. Service, 
Aluminum Goods Mfg. 
American Cellulose Co. 
Crouse-Hinds Co. 
Duplan Corp., The 
Eclipse Aviation-Pioneer Instr. 
International Flare Signal Div. 
McAleer Mfg. Co. 

New Jersey Fulgent Co. 
Owens-Corning Fibreglas Corp. 
Security Parachute & Equip. Co. 
Triumph Explosives, Inc. 

Young Spring & Wire Corp., L. A. 


Corp. 


Ine. 
Co. 


FLOATS & SKIS 


American Aviation Corp. 
Applegate Amphibians, Inc. 

B. H. Aircraft Co. 

Bellanca Aircraft Corp. 
Columbia Aircraft Industries 
Detroit Sheet Metal Wks. 

Edo Aircraft Corp. 

Federal Aircraft Wks. 
Firestone Aircraft Co. 

Flour City Orna. Iron Co., The 
Heath Co. 

Kirkham Engrg. & Mfg. Corp. 
Lester Industries, Inc, 

St. Louis Aircraft Corp. 
Samson United Corp. 

Skydyne, Inc. 

Troyer Aircraft 

Virginia Rubatex Divs. 
Washington Aircraft & Transp. 
Western Mfg. & Supply Co, 


FORGINGS 

Aircraft Mechanics, Inc. 

Aircraft Steel & Supply Co., The 

Airex Mfg. Co. 

Altens Fdry. & Mach. Wks. 

Aluminum Co. of America 

American Brass Co., The 

American Manganese Bronze Co. 

Anti-Corrosive Metal Prods. Co. 

Arnolt Motor Co. 

Atlas Drop Forge Co. 

Auld Co., The D. 

Bonney Forge & Tool Wks. 

Brill Co., The J. G. 

Buick Motor Div. 

Canton Drop Forging & Mfg. Co. 

Champion Mach. & Forging Co. 

Clapp Mfg., E. D. 

Dow Chem. Co. 

Duff-Norton Mfg. Co., The 

Endicott Forging & Mfg. Co., 
Inc. 

Fairbanks, Morse (Wis. ) 

Gardner-Denver Co. 

General Metals Corp. 

Harrisburg Steel Co. 

Herbrand Corp., The 

Highbridge- International Co. 

Interstate Drop Forge Co. 

Kropp Forge Aviation Co. 

Ladish Drop Forge Co. 

Magnesium Prods., Ine. 

Mesta Mach. Co. 

Mondie Forge Co. 

Moore Drop Forging Co, 

Mueller Brass Co. 

Owatonna Tool Co. 

Pacific Car & Fdry. Co, 

Park Drop Forge Co. 

Paulson Tools, Inc., The 

Products Engrg. Co. 

Revere Copper & Brass Ine, 

Reynolds Metals Co. 

Storms Drop Forging Co. 

Thompson Products, Inc. 

Transue & Williams 

Tube Turns, Inc., Div. 

Union Drawn Steel Div. 

Union Fork & Hoe Co., The 

Western Forge & Tool Wks. 

Williams & Co., J. H. 

Wyman-Gordon Co. 


FUEL PUMPS & SYSTEMS— 
AIRCRAFT 


A & F Aluminum Prods. Co. 
Adel Precision Prods. Corp. 
Aero Supply Mfg. Co., Inc. 
Aeronautical Mfg. Corp. 

Air Associates, Inc. 

Aircraft Instr. Service, Ine. 
Aircratt Steel & Supply Co., The 
American Bosch Corp. 

Bendix Aviation, Ltd. 

Breeze Corps., Inc. 

Candler-Hill Corp. 
Chandler-Evans Corp. 

Chicago Metal Hose Corp. 
Columbia Aircraft Industries 
Columbia Aircraft Prods., Ine. 
Connecticut Hard Rubber Co. 
Curtis Pump. Co. 
Delco Prods. Co. 
Eastern Engrg. Co. 
Eclipse Aviation-Pioneer 
Grandberg Equip., Inc. 


& Co. 


Instr, 
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The fundamental purpose of every Cannon Connector is to connect 
electrical circuits quickly and securely. This theme is expressed by 
a single Cannon contact pin and its corresponding socket. The addi- 
tion of more pins and sockets to handle more circuits is simply a 
variation of this fundamental theme. This means the same basic 
uniformity of quality and dependability in a comprehensive line 
of standard Cannon Connectors. 

Today, standard Cannon Plugs are supplied in the type, style and 
size required for connecting every circuit used in the control and 
operation of modern aircraft. Cannon standardization makes for 
greater production speed on aircraft assembly lines... for faster 
service in the field...and for uniform dependability in the air. 


If you have not already received your copy of our interest- 
ing 76-page manual, ‘Cannon Plugs for Aircraft Electrical 
Circuits,” drop us a line on your business letterhead and 
we'll be glad to send you one. 


REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK 


CANNON ELECTRIC 


han. 


Cannon Electric Development Company, Los Angeles, California 


CANNON | 
S ELECTRIC/ 
See 


Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto, Canada 
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GENERAL DONTROLs 


j- 


GASOLINE oHUT-OFF 
ALVES 


Below: 
Type AV-5; 
electric 
diaphragm 
gasoline valve, 


Above: = wl Above: 
Type AV-6; Ig © tee Type AV-12; 


3,” and 1” full sad — gasoline 
flow valve for fee a safety shut-off 
gasoline cross feed. © L@ valve. 


AVAILABLE UP TO 2” IN SIZE WITH 
HIGH FLOWS AND LOW HEAD LOSS 


General Controls hi-g electromagnetic Shut-off 
Valves not only assure automatic and remote gaso- 
line flow control but also simplify gear, electrical 
circuits, and pilot supervisory operations. They are 
available in a range of AN pipe sizes up to 2”. with 
a wide range of AN electrical connectors. Because 
of the varied specifications, one of these three types 
of valves is sure to, meet the requirements of most 
applications. Complete specifications are available 
upon request. Write or wire our engineering de- 
partment today. 


Other General Controls hi-g electric aircraft valves 
include oil, anti-icing and cabin heater controls, 
high pressure hydraulic controls, including 3- and 
4-way selector valves, etc. Write for descriptive, 
factual Bulletin. 


*TRADE MARK—hi-g indicates poolive ability to operate in any 
position, regardless of vibration, change of motion or acceleration. 


GENERAL ia CONTROLS 


PIONEERS AND LEADERS IN THE DEVELOPMENT 
AND MANUFACTURE OF MAGNETIC VALVES 


80] ALLEN AVENUE, GLENDALE, CALIFORNIA 
BOSTON ® NEW YORK ®@ PHILADELPHIA ® DETROIT 
CHICAGO © CLEVELAND ® DALLAS ® SAN FRANCISCO 





“ONE OF OUR PLANES IS MISSING” 


Chilling words those — make us wonder — did 
some part of the equipment fail? 


Even though contacts are a very small part of a plane, they’te 
mighty important—not only in keeping equipment in oper- 
ating condition, but in keeping men alive. 

Today, Callite Contacts are proving their reliability and 
stamina in all types of usual and unusual applications. You 
can give your product the maximum dependability so neces. 
sary in wartime, by insisting on Callite Contacts. 

Callite Engineers will be glad to cooperate with you on anj 
problems you may have in contact materials or design. Catalog 
No. 152, now available. Write for your copy today. 


CALLITE TUNGSTEN CORPORATION, 
545 Thirty-ninth St., Union City, New Jersey 
Branch offices in Chicago and Cleveland 


Specialists in the manufacture of electrical con- 
tacts and formed parts—in standard and special 
shapes—of tungsten, molybdenum, silver, plati- 
num, palladium and alloys of these metals. 


PAT. OFF 


KEEP ’EM FLYING WITH 


CALLITE CONTACTS 


AV TA ETO N.. Febru ry, 1943 
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Aqua Syste'ils, Inc. 

Blackmer | "ump - oO. i. 

owser «& Co. y 

‘alumbian St eel Tank Co; _. ‘ 
Fairbanks Morse & Co., Chicago 
Fletcher -4 iation Corp. 
Flotation Systems, Inc. 
sibert & Larker Mfg. 
Granberg. /atup., Inc. 
Goulds P mDS, oo rs 
aman bqwwip. Co 
prephens-. Adamson Mfg. Co. 

U §. Flexible Metallic Tubing 


i on Refining Co 
jmpire Refining C 
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GASKETS & SEALING DEVICES 


Packing Co. ; 
Srpont de Nemours & Co., E. I. 
Emsco Ash estos Co. 
is. Mfg. Co. 

a a“ Co. 

Jaski ‘shop, he 
Gi Gasket & Packing Co. 
oo Saale — Co. 

johns-Manville 

aetord Radiator & Mfg. Co. 
Manhattan Rubber Div. : 
Minnesota Mining & Mfg. Co. 
Presstite Engrg. Co. 

Seiberling Rubber Co., Ine. 
Spaulding libre Co. 

Standard Rubber Co. 

Twin City Tool Co. 

yellumoid Co. 

\ ctor Mfg. & Gasket Co. 
Westinghouse Air Brake Co. E 
Wilmington Fiber Specialty Co. 












































GEARS 


YE poson Gear Wks., Ine. 
Canton Drop Forging & Mfg. Co. 
an Wheel Co. 
vs Gear Shaper Co. 
te Bros. Gear & Mach. Corp. 
zaiiatia Gear Wks. 
feisel Press Mfg. Co. 













- did 





s ; Engrg. Co. 
Warner Gear Div. 
Western Gear yg 
) Whitney Chain & Mfg. Co. 
ey te Wilmington Fiber Spec. Co. 


oper: 
P GLASS 
Anerican Window Glass Co, 
-< he, Semon & Co, 
and urklyn Co. 
z rter-Lockard Co. 
7 You Corning Glass Wks. 
Dunbar Glass Corp. 

i Fischer & Porter Co. 
1eces Libhev-Owens-Ford Glass Co. 
kins-Elmer Corp. 
Pittsburgh Plate Glass Co. 
Trotecto Satety Glass Co, 


1 any Satetee Glass Co. 











talogi cues & ADHESIVES 


American Cellulose Co. 
Applegate Amphibians, Inc, 
Avondale Chem. Co. 
Bakelite Cor 
Casein Co. of America 
Delany & Co. 
duPont de Nemours & Co., E. I. 
Knoedler Co., A. 
Taucks, Inc., I. E. (Lauxite) 
Monite Waterproof Glue Co. 
laskon Co., Ine. 
» 8. Plywood Corp. 


HEATERS 


Anerican dry. & Furnace Co. 

Anerican dry. Equip. Co. 

raver & Hanson Inc. 

Faton Mte. Co. 

Electric Ai; Heater Co. Div. 

Engel Aircvatt Specialties 

General Electrie Co, 

Guiberson rp., The 

Hall Lamp Co., C. 

lg Elec, \ ntilating Co. 

McCord + liator & Mfg. Co, 

McQuay, : 

Modine MI g. Co. 

Owens-Corning Fibreglas Corp, 
Co 





Remor Mf, 
Spencer Hes iter Div. 


gevart- -Warner Corp. 
Surface Combustion Div. 
Thermador Elec. Mfg. Co. 
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Torrinaton Mfg. Co., The 
Trent Co., Harold E, 

J Fire Protection Co. 
tility Metal Prods. Co. 
vagor Car Heating Co., Inc. 
Western Mfg. & Supply Co. 

Young Radiator Co. 


HOISTS, CRANES, LIFTS, ETC. 
Abell-Howe Co. 

Altens Fdry. & Mach. Wks. 
American Engrg. Co. 
American MonoRail Co., The 
Blackhawk Mfg. Co. 
Chisholm-Moore Hoist Corp, 
Cleveland Tramrail Diy. 
Clyde Iron Wks., Inc. 
Cofting Hoist Co. 

Curtis Mfg. Co. 

Detroit Hoist & Mach. Co. 
Economy Engrg. Co. 
Elwell-Parker Elec. Co. 
Erie Steel Constr. Co. 
Ernst, Inc., Chas. K. °¢ 
Federal Aircratt Wks. 
Gardner-Denver Co. 

Globe Hoist Co. 

Hanson Clutch & Machy. Co., 
Harnischfeger Corp. 
Heppenstall Co. 
Hughes-Keenan Co., The 
Ingersoll-Rand Co. 
Judson-Pacifie Co. 

Louden Machy. Co. 

Lyon Raymond Corp. 
Malabar Mach. Co. 
Mechanical Handling Systems, 
Pacitie Ry. Equip. Co. 
Revolvator Co. 
Richards-Wilcox Mfg. Co. 
Rotary Lift Co. 

Spencer & Morris 

Sprout, Waldron & Co. 
Stephens-Adamson Mfg. Co. 
Taylor Mach. Co., The 
Trowbridge Conveyor Co. 
Union Mfg. Co. 

Universal Bldg. Prods. Corp. 
Washington Iron Wks. 

West Bend Equip. Corp. 
Western Gear Wks. 

Whiting Corp. 

Willamette Hyster Co. 


HOISTS, CONCRETE 
HOSE—METAL 


Aero-Coupling Corp. 
Aircratt Instr. Service, Inc. 
American Brass Co., The 
Breeze Corps., Ine. 
Chicago Metal Hose Corp. 
Eclipse Aviation-Pioneer Instr. 
Everhot Products Co. 

Packless Metal Prods. Corp. 
Penna. Flex. Metallic Tubing Co. 
Seamlex Co., Inc. 

aa Metal Hose Co. 

. S. Flexible Metallic Tubing 


HOSE—RUBBER & SYNTHETIC 
Aero-Coupling Corp. 

Aeroquip Corp. 

Aircraft Instr. Service, Ine. 
Aircraft Steel & Supply Co., The 
Sethlehem Equip. Corp., Ltd. 
Bowling Green Rubber Co., The 
Connecticut Hard Rubber Co. 
DeVilbiss Co., The 

Firestone Aircraft Co. 
Flex-O-Tube Co. 

Gasket Shop, The 

General Tire & Rubber Co. 
Goodall Rubber Co. 

Goodyear Tire & Rubber Co., The 
Inland Mfg. Div. 

Johnson Rubber Co., The 
Manhattan Rubber Div. 

Philpott Rubber Co., The 
Republic Rubber Diy. 

Resistoflex Corp. 

Rodie Rubber Corp. 

U. S. Flex. Metallic Tubing Co. 
U. S. Rubber Co. 


HYDRAULIC CONTROLS & 
ASSEMBLIES 


A & F Aluminum Prods. Co. 
Adel Precision Prods. Corp. 
Aeronautical Mfg. Corp. 
Aeroquip Corp. 

Air Associates, Ine. 

Aircraft Accessories Corp. Cal. 
Aircraft Engrg. Prods. Ince. 
Aircraft Industries Corp. 
Aircraft & Marine Spec. Co., Inc. 
Aircraft Parts Production Corp. 
Aircraft Specialties Co. 
All American Aircraft Prods. Inc. 
Aluminum Goods Mfg. Co. 
American Thermometer Co. 
Applegate Amphibians, Inc. . 
Aro Equip Co., The 

Bakewell Mfg. Co. 

Sendix Aviation, Ltd. 

Bendix Products Div. 

Bowser & Co., S. F. 

4urklyn Co. 
Cash Co., A. W. 
Chicago Metal Hose Corp. 
Clarke-Aero Hydraulics, Inc. 
Cleveland Pneumatic Tool Co. 
Columbia Aircraft Industries 
Columbia Aircraft Prods., Ine. 
Cosco Mfg. Co. 

Denison Engrg. Co., The 

Dole Valve Co., The 
Dowty Equip. Corp. 
Eclipse Aviation-Pioneer Instr. 
Electrie Sprayit Co. 
Electrol Ine. 
Everhot Products Co. 
Fleetwings, Inc. 
Frigidaire Div. 
Fuel Development Corp. 
Gardner-Denver Co. 
Gladden Prods. Div. 


(Turn to page 289) 


1948 

















CARBURIZING AND HEAT 
TREATING EQUIPMENT 
TO SPEED PRODUCTION 





| 
q 


For annealing and quenching 

aluminum and manganese cast- 

ings. Furnishedin varioustypes 
to your specifications. 


Annealing and Heat Treating Basket 6 ft. 
in diameter and 6 ft. high with adjustable 
shelves and sides. 





A group of Pickling, Dipping and Annealing Baskets that have a wide ac- 
ceptance because of the high quality and carefully supervised manu- 
“acture. Furnished in any size with perforations to suit your requirements. 





These Annealing Tubes are 20 ft. long and are made of lightweight alloy. 
Tubes like this have been in use over 10,000 hours and are still going strong. 





THE PRESSED STEEL COMPANY 
of WILKES-BARRE, PENNSYLVANIA 


— BRANCH OFFICES — 


DETROIT, 312 Curtis Bldg. ° CHICAGO, 205 Engineers Bldg. 
TOLEDO, 1914 Vermont Ave. ° NEW YORK, 254 W. 3lst St. 


Additional Pressed Steel Company Products: 
Carburizing and Annealing Boxes, Thermocouple Protection Tubes, Seamless Steel! 
Cylinder Caps, Seamless Steel Neck Rings, Welded Alloy Tubing for High 
Temperature and Corrosive Application, Radient Tubes, Inner Covers, and 
Base Sheaths for Stee! Mills. 
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BENDIX AVIATION, LTD. PRODUCTS SERVING 

ON EVERY FRONT—Bomb bay doors open in sub- 

zero weather over Kiska...news of the discovery of the 

enemy task force is flashed to Midway... shipboard fight- 

ers continue to make difficult landings and take-offs... 

and men adrift at sea are miraculously saved when hope is 

gone... because Bendix Aviation, Ltd., radio and hydraulic 

equipment functions in the pinches. This equipment is on every 

fighting front as part of the great Invisible Crew that is speeding the Day of 
Victory for the United Nations through achievement in action. 


“Bendix i Most Hollywood. 


SUBSIDIARY OF BENDIX AVIATION CORPORATION 


seers . 


ESR 


MASS RAIDS OVER EUROPE— » * CORAL SEA—SOLOMONS—NEW GUINEA— 
MARSHALL AND GILBERT — 





Check Valves 


Actuating Cylinder 


pid ope’ ated 
woy Valve 


Four-Way 
Selector Valves 


Pressure Regulator 





Auto Pilot Selector Valve 


BENDIX AVIATION, LTD. 


_ Other equipment not illustrated includes Sequence Valves, Thermal and 
Pressure Relief Valves, Restrictor Valves and Hydraulic Electric Switch. Pe HY D R A U L | - 





ano RADIO 
‘EQUIPMENT 


Range Filter 


P Antenna reas Station Box 
Relay 


4? 


fax 
* oy 


ae 
- > 


aa $3 
=— 9 3 a6) F| 
4 ok & a Vacuum Relay 
Tail Light Flasher y 





Gencrator Filter 








Other radio units not shown are Transmitters, ‘interference Filters, Cables : Control Unit 
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Roaring Power for Rarified Realms 


IGHER AND HIGHER into the 
heavens roar American fighters and 
bombers. The better to blast the enemy, 
they seek new and unscaled heights. 
And on “BENDIX-SCINTILLA” Aircraft 
Ignition depends in part their success. 
For in the freezing half-twilight and 
thin realm of air above earth, electricity 
does strange things. Yet high-voltage 
current must be created and controlled 


THE /NV/S/BLE CREW 


” IPP: 


AVIATION CORPORATION 


ERE IN 
BENDIX 


CSCINTILLA) THE WORLD’S 


... to fire accurately-timed sparks for 
pulsing engine power. 

Engineered into“ BENDIX -SCINTILLA” 
Aircraft Magnetos, Harnesses and 
Switches to meet increasingly stringent 
needs are constant, vital improvements, 
that aid our march to Victory. Some 
day they will be employed in conquer- 
ing new realms of space and time for 
the peacetime progress of Aviation. 


“BENDIX-SCINTILLA” Aircraft Ignition 

Systems are important members of 

“The Invisible Crew”... precision 
instruments, and controls, which 25 

Bendix plants from coast to coast are 
speeding to our fighting crews on a] 
world battle fronts. is 


FINEST AIRCRAFT IGNITION. 


AVIATION, February, 
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Scientifie Instr. Co. 

Service Recorder Co. 

SoundScriber Corp., The 

Sperry Gyroscope Co., Ine. 

Standard Aircraft Equipment Co. 

Star Compass Co. 

Stewart-Warner Corp. 

Sticht Co., Inc., Herman H. 

Stratosearch, Inc. 

Taylor Instr. Cos. 

Televiso Prods., Inc. 

Triplett Elec. Instr. Co. 

United Precision Prods. Co. 

U. S. Gauge Co. 

U. S. Radium Corp. 

United Transformer Corp. 

Universal Aircraft Co. 

Universal Microphone Co., Ltd. 

Vapor Car Heating Co. 

Voges Mfg. Co. 

Waltham Watch Co. 

Wayne Div. 

Weems System of Navigation 

West Instr. Co. 

Western Elec. Co. 

Western Mfg. & Supply Co. 

Westinghouse Elec. & Mfg. Co. 
(Ohio) 

Westinghouse Elec. & Mfg. Co. 
(Pa.) 

Weston Elec. Instr. Co. 

White Rodgers Elec. Co. 

Zeiss, Inc., Carl 


INSULATION & MATERIALS 

American Felt Co. 

American Hair & Felt Co. 

Ault & Wiborg Corp. 

Backstay Welt Co. 

Bakelite Corp. 

Booth Felt Co., Ine. 

Burlington Mills, Inc. 

Carey Mfg. Co., The Philip 

Celanese Celluloid Corp, 

Celotex Corp., The 

Corning Glass Wks. 

Dodge Cork Co. 

Dry-Zero Corp. 

Duplan Corp., The 

Felt Products Mfg. Co. 

Felters Co., Ine. 

Gasket Shop, The 

Glidden Co. 

House & Sons, Inc., C. W. 

Industrial Sound Control 

Irvington Varnish & Insulator 

Johns- Manville 

Kenwood Mills 

Keyes Fibre Co. 

Kimberly-Clark Corp. 

Landers Corp., The 

Manhattan Rubber Div. 

Mica Insulator Co. 

Owens-Corning Fiberglas Corp. 

Packless Metal Prods. Corp. 

Quigley Co., Ine. 

Radiator Specialty Co. 

Reynolds Metals Co. 

Rhodes & Co., James H. 

Richardson Co., The 

St. Louis Radio Engrg. Co. 

Scintilla-Magneto Div. 

Seaman Paper Co. 

Simplex Wire & Cable Co. 

Spaulding Fibre Co. 

Standard Felt Co. 

Synthane Corp. 

Taylor Fibre Co. 

Tensolite Corp., The 

Union Asbestos & Rubber Co. 

United-Carr Fastener Corp. 

U. S. Rubber Co. 

Virginia Rubatex Divs. 

Werner Co., Inc., R. D 

Western Felt Wks. 

Western Mfg. & Supply Co. 

Westinghouse Elec. & Mfg. Co. 
(Ohio) 

Vee Elec. & Mfg. Co.— 

Ie 


(Pa. 
Wilmington Fiber Spec. Co. 


JOBBERS 

Aeronautical Trading Co. 
Babb Co., Chas. H 

Burklyn_ Co. 

Burton-Rogers Co. 

Campbell Hardware & Supply Co. 
Day Rubber & Supply Co., John 
Dycer Aviation Supplies 
Electric Service Supplies Co. 
Fasoldt & Son, Dudley F. 
General Aircraft Supply Corp. 
Gillies Aviation Corp. 

Howard Fdry. Co. 

Industrial Engrg. Co., Inc. 
Keystone Mfg. Co. 

Missouri Aviation Corp. 

Neal & Brinker Co. 

Ort, Karl 

Pacific Airmotive Div. 

Pacific Scientific Co. 
Peterson Co., F. Somers 
Ryerson & Son, Inc., Jos. T. 
St. Louis Radio Engrg. Co. 
Speedometer Service & Access. 
Tri-State Supply Corp. 


LANDING GEAR & PARTS 


A & F Aluminum Prods. Co. 
Aeronautical Products, Inc. 

Air Associates, Inc. 

Aircraft Accessories Corp. Cal, 
Aircraft Development Co. 
Aircraft Mechanics, Ine, 
Aircraft Products, Inc, 
Aircraft Welders, Ine. 
American Aviation Corp. 
Applegate Amphibians, Inc, 
Babcock Aircraft Corp. 
Bakewell Mfg. Co. 

Baldwin Duckworth Div. 
Bendix Products Div. 

Brown Lathe & Tool Co. 
Cleveland Pneumatic Tool Co. 
Columbia Aircraft Industries 
Columbia Aircraft Products, Inc. 





Cosco Mfg, Co. 


1943 


Packard aircraft cable is designed to meet 
the varied requirements of planes in the 
Army and Navy Air Forces. Packard’s re- 
search facilities and engineering back- 
ground have been applied to insuring the 
dependability of Packard aircraft cable 
under all conditions of operation. Packard 
Electric Division, General Motors Corpora- 


tion, Warren, Ohio. 
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Somewhere in Africa... or Iran, 
India, China... an American 
bomber returns to its base. Tomor- 
row, it will fly again .. . provided 
essential repairs are made tonight. 

For this and numerous other such 
situations, BENDIX-RADIO Service 
Men are ever alert. Stationed at such 


Products of BENDIX-RADIO 
are important members of 
“The Invisible Crew”... the 
Precision instruments and 
equipment which 25 Bendix 
Plants from Coast to Coast 
are speeding to our fighting 
crews on World Battle Fronts. 


LEN 





[BENDIX RADIO] 





Precision 


Z) 
A 


centers as Cairo, Karachi and Kun- 
ming, within reach of advance bases 
of United Nations forces, these 
trained engineers are available at 
all times to render expert service. 
Here on the home front, too, men 
and women of BENDIX-RADIO are 
doing their bit towards victory. 
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AVIATION CORPORATION 


BENDIX RADIO DIVISION 


AVIATION, February, 


his Baal Page ese, Set 


ii Baath Gt OiH a PER ORR Ee SRT 7 


SAC ey 





BEA MONT PEM EES Sa ace 


re 


1949 


Pa.) 


GHTING 
ms & 
herican 
herican 
pleton J 
holt Mo 
tomatic 
tomatic 


ustrong 


AVIA 





of 
chair 1 


yelaware 
& Mfg. Co. 


nent Corp. 


at rer? 
pet Tire « 
iam Paige 
are Spec: 
Indust!" 
ty Co 


e Co. 
Rubber Co. 
ft Corp. 
Rubber Co., The 
‘Motors. Corp. 
alties Mfg. Co. 
s, Inc. 


Pes. Div. 


Tool (0. 


oe air 


& Engrg. 


Inc 
ane Corp. 


] Prods., Inc. 
Meta Co. 


Me. 
ie 


Co. Inc., The 


Louis Aire r ~ Corp. 


ten Ge 
ter Miz. & 


xi 


Supply Co, 


WTING EQUIPMENT 
ms & Westlake Co., The 
M 


he. 
sociates, Inc. 
bes Service, Inc, 


ft Instr. 
bins Fdry. 


Tool Corp. 


Mach. Wks. 


ton Elec. Co. 


ot Motor © 
omatic Elec. 


0. 
Co. 


ostat Mfg. Co., Inc. 
Steel Equip. Co., Inc. 


oran-Brown 


Lamp Div. 


is Lighting, Inc. 
0, Inc. of Delaware 


ke Mfg. Co. 


pe Aviation-Pioneer Instr. 


rie Service 
ic Sprayit 


Supplies Co. 
Co. 


ronic Laboratories, “inc. * 


1 Elec, 
toria Pressed 


ral Elec. Co. 


‘o., Inc. 


1 Steel Corp. 
(Conn. 


1 Elec. - (Nela Pk.) 


Hope C 


s Mfg. 
h Hh C., fine ‘Edwin F. 


I wong Co., 
e Co. 


apa 


Cc. N 


nmin ted Guide Line, “Inc. 
non Instr. Co., Inc. 


Bros, 


hier Co. 

ia Elec Mfg, Co, Inc. 
ly Co., Dave 

National Co. 

diant Lamp Corp. 


son Co., 
ndard Air 
mador _ 
ee Mfg. Co., 

-Sol Lamp 
lace & Tier! 


t Prods., Inc. 
te. Co. 


The 
“Wks, » Inc, 


n Co. 
stinghouse Elec. & Mfg. Co.— 
(Ohio 


) 
stinghouse Elec, & Mfg. Co.— 
Pa.) 


GHTING, AIRPORT & SHOP 
ms & Westlake Co., The 


herican Airpo 


rt Equip. Co. 


etican Gas — Co. 


pleton Elec. 
nolt Moto 
tomatic E 
tomatic Elec 
tow ogee 


1 — Co. 


e Elec 
fight Light Teedecter Co, 


1 


wuse-Hinds Co 


deral Elec. Co. - Ine. 


neral Elec, 


= Schenectady 


(Nela Park) 


7 Guide Line, Inc. 


| Bros, 


on Lights, Inc., Claude 
é National Co. 
&¥ M Lamp Co, 


ompson Elec 
inghouse E 
tinghouse E 


HINE SHO 


Co. 
lec. & Mfg.;_0. 
lec. & Mfz., Pa. 


eeler Reflector Co, 


P WORK 


dardware Mfg. ; 
ee fg. Co. 


0 Strew Co. 


awam Aircraft Products, Inc, 
Associates, Inc, 


t Engrs. 


Products, Inc 


ft Industries Corp. 


ft Parts 
aft Prodiic 


Prod. Corp. 
ts Co. 


titan Thermometer Co, 


Pustong ‘Bros, 


VIATION 


Tool Co, 


, February, 


Arnolt Motor Co. 

Aviation Supply Corp. 

Barker Grinding Co. 

Brasco Mfg. Co. 

Brill Co., The J. G. 

Carll Sons, C. W. 

Carpenter Mfg. Co, E. W. 

Case Co., = 

Catskill Metal Works, Inc. 

Centerless Grinding Co., Inc, 

Colgate Aircraft Corp. 

Continental Can Co. 

Cook Heat Treating Corp. 

Driver Co., Wilbur 

E.F.G. Engrg. Works 

Engineering Products Co. 

Farmingdale Aircraftsmen Mfg. 
Corp 

Fs lat & Son, Dudley F. 
irth-Sterling Steel Co. 

Fowler Aircraft Co. 

Garrett Co., George K. 

Gem City a Metal & Mfg. 

Govro- Nelson 

Hard Chrome , Co. 

Haskins, G. 

Hayes Mfg. Co. 

Hoe & Co., R. 

Hufford Mach. 

se 


Wks., Inc. 
Aircraft Corp. 
tone Aircraft Prods., Inc, 
Kinkead Industries, Inc, 
Kirsten Pipe Co. 

Lombard Governor Corp. 
Lorentzen, H. K., Ine. 

Lucas Screw’ Prods, Co. 
Magosy & Buscher 

Manlove & Spaulding Mfg. Co. 
Mfrs. Serew Products 

Natl. Machine Prods. : 
New Brunswick Die Molding 
Newton Mfg. Co. 

Olmstead Mfg. Co. . 
Paulson & Son, Inc., Thos, 
Porter Machine Co. 

Precision Engineering Co. 
REF Aircraft Corp. 

Rocky Mt. Steel Products, Inc. 
Rolls Royce, Inc. 

St. Louis Radio Engrg. Co. 
Seiden Pneumatic Tool Co. 
Spriesch Tool & Mfg. Co. 
Steel Forming Corp. 

Stewart Iron Works Co. 
Sturtevant Co., B. F. 
Symmetric Engineering Co. 
Trans-American Development 
Turner Gauge Grinding Co. 
Universal Bldg. Products Corp. 
Western Machine €o. 

Western Mfg. & Supply Co. 
Woodworth Co., N. A. 

Yoder Co., The 


METALS» 


Agawam Aircraft Prods., Inc. 
Airco Tool Co. 

Aircraft Steel & Supply Co. 
Ajax Elec. Co., Inc. 
Allegheny Forging Co. 
Allegheny Ludlum Steel C 
Alpha Metal & Rolling Mitts 
Altens Fdry. & Machy. Wks. 
Aluminum Co. of America 
American Nickeloid Co. 
American Rolling Mill Co. 
American Steel & Wire 
Atlas Steel Casting Co. 
Auld _D ih 

Bausch Mach. Tool Co, 
Bearium Metals Corp. 
Beryllium Corp. = Penn., The 
Bethlehem Steel Co. 

Braeburn Alloy Steel Corp. 
Carnegie-Illinois Steel Corp. 
Carpenter Steel Co., The 
Chase Brass & Copper Co., Inc. 
Cleveland Tungsten Mfg. Co. 
Climax Molybdenum Co, 
Columbia Steel Co. 

Colonial Alloys Co. 

Copperweld Steel Co. (Ohio) 
Crucible Steel Co. of America 
Die Cast Corp. 

Dow -Chem. Co. 

Driver Co., Wilbur B. 

Electro Metallurgical Co. 
Fansteel Metallurgical Corp. 
Federal Elec. Co., Inc. 

Frasse Co., Peter 

Great Lakes Steel Corp. 
Hamilton Steel Co. 

Handy & Harman 

Harrisburg Steel Co. 

Haynes Stellite Co, 
Hills-MeCanna 

Howard Fdry. Co. 
International Nickel Co., Ine. 
Jessop Steel Co. 

Meehanite Metal Corp. 
Mefford Chem. Co. 

Metalloy Co. 

New Jersey Zinc Co, 
Nicralumin Co. 

Pacific Car & Fdry. Co. 
Phosphor Bronze Smelting Co. 
Republic Steel Corp. 

Revere Copper & Brass, Inc. 
Reynolds Metals Co. 

Ryerson & Son, Ine., Jos. T. 
SAE Steels 

Sharon Steel Corp. 

Smith Tool & Engrg. Co. 
Spencer & Morris 

Steel Improvement & Forge Co. 
U. S. Steel Corp. 

United Wire & ‘Supply Corp. 
Van Dorn Iron Wks. 

Western Automatic Mach. 
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Tuts HIGHT doesn’t belong just to our land 
or sea or air forces—but to every worker in 
every plant. Whenever one of our fighters kills 
an enemy, it is better equipment that helps him 
do it. That’s why this is our fight. 

The will to do it better made E. A. Laborator- 
ies a peacetime leader for over twenty-five 
years. But even that effort is now surpassed by 
a grim determination to give our boys the best 


equipment that American ingenuity can con- 
ceive, that American skill can produce— right 
now. E. A. is completely converted to the manu- 
facture of war material. Production today is up 
300% over our peacetime high. And it will 
continue to rise. To this end, the management 
and employees of E. A. Laboratories pledge 


their all-out, fighting effort. 
7) 


BROOKLYN, NEW YORK 


AVIATION, Februcry, yy, 


A. LABORATORIES, INC., 
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waft Products, Inc. 

raft Welders, Ine. 

prican Aviation Corp. 

git Motor Co. 

Hl, Airerait Co. 

hock Aircraft Corp. 

jing Green Rubber Co., The 


yn Co. 
necticut Hard Rubber Co. 
Aireraft Specialties 

stone Aircraft Co. 

t City Orna. Iron Co., The 
Engrg. Corp. of Calif. 

1 Tire & Rubber Co. 

piyear Tire & Rubber Co., 


inware Specialties Mfg. Co. 

s Products Co. 
imey Machine Co. 

Mfg. Co. 
nd Mfg. Div. 
scombe Airplane Corp. 

BR. Mfg. Co., Inc. 

or Products Corp. 

Nak Mfg. Co. 

hark Mfg. Co., Inc. 

an Aircraft Co. 

§. Rubber Co. 

ersal Bldg. Prods. Corp. 
e Supplies Mfg. Co. 





GREASES & LUBRICANTS 


eon Colloids Corp. 

antic Refining Co. 

hiehem Equip. Corp. Ltd. 
tk Bear Co., Inc. 

nese Celluloid Corp.- 

lies Service Oil Co. 

non Crucible Co. 










yl Corp. 

¢ Bros. Refining Co. 
Oil Corp. 

man Equip. Co. 

ghton & Co., E. F. 
mall Refining Co. 

ker Appliance Co., The 
lips Petroleum Co. 
enix Oil Co., The 
e Oil Co.. The 
ritan Co., Ine. 

taker Chem. Prods. Corp. 
liator Specialty Co. 

ll Oil Co. 

t Refining Co. 
kony-Vacuum Oil Co., Ine. 
andard Oil Cos. 

Warner Corp. 



















Associated Oil Co. 
t Co. 
n Oil Co. of Calif. 
Air Compressor Co, 
ne Oil Co. 
& Bagley Co. 
"s Head Oil Refining Co. 
iverine-Empire Refining Co. 


KYGEN EQUIPMENT, FLIGHT 

Coupling Corp. 

num Goods Mfg. Co. 

 Lquip, Corp., The 

‘a0 Metal Hose Corp. 

Mfg. Co., The 

Avia‘ion- Pioneer Instr. 

restone Aircraft Co. 

vier & Porter Co. 

“nner Seientifie Corp., The 

tral Seientifie Equip. Co. 

‘avon Instr. Co., Ine. 

ie & Co., Walter 

ule Air Products Co., The 

‘omhe Airplane Corp. 

ker Appliance Co., The 

mtan Conipressed Gas Corp. 
Aviation Corp. 


MRACKUTES & FITTINGS 
R fil Mach. & Tool Corp. 


mrican Lady Corset Co. 
an Corp., The 





e 
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Eagle Parachute Corp. 
Follmer Clogg & Co. 
Fowler Aircraft Co. 

Hayes Mfg. Co. 

Irving Air Chute Co. 

Joyce Aviation, Inc. 
Pantasote Co., The 
Parachute Corp. of America 
Pioneer Parachute Co., Ine. 
Reliance Mfg. Co. 
Schwarzenbach Huber Co. 
Security Parachute & Equip. Co. 
Skylark Mfg. Co., Ine. 
Switlik Parachute Co. 
Triangle Parachute Co. 
Worcester Pressed Steel Co, 


PISTONS & RINGS 


Aeronautical Products, Inc. 
American Hammered Piston Ring 
Burd Piston Ring Co. 

Day Piston Corp., Ray 

Duro Co. 

Hudson Motor Car Co. 
International Piston Ring Co. 
McQuay-Norris Mfg. Co. 
Muskegon Piston Ring Co. 

Ohio Piston Co., The 

Perfect Circle Co., The 

Ramsey Accessories Mfg. Corp. 
Richmond Ring Co. 

Sealed Power Corp. 

Simplex Prods. Corp. 

Thompson Prods., Inc. 

U. S. Hammered Piston Ring Co. 
Westinghouse Air Brake Co. 
Wilkening Mfg. Co. 


Plastics 

Airdesign & Fabrication Ine. 
Airsealand Aircraft, Ine. 
American Cellulose Co. 
American Cynamid Co. 
American Window Glass Co, 
Sakelite Corp. 

Bowling Green Rubber Co., The 
Catalin Corp. 

Celanese Celluloid Corp. 
Central Process Corp. 

Chicago Molded Prods. Corp. 
Columbia Aircraft Prods., Inc. 
Continental-Diamond Fibre Co. 
du Pont de Nemours & Co., E. L., 


Del. E 
duPont de Nemours & Co., E. I. 
N. J 


Durez Plastics & Chemicals 
Durite Plastics, Ine. 

Federal Elec. Co., Ine. 
Fletcher Aviation Corp. 

General Elec. Co., Mass. 
Heath Co. 

Kellogg Switchboard & Supply 
Knoedler Co., A. 
Libbey-Owens-Ford Glass Co. 
Manufacturers Chem. Corp. 
Monsanto Chem. Co. 

National Vulcanized Fibre Co. 
Panelyte Div. 

Parker Appliance Co., The 
Philpott Rubber Co., The 
Pierce Plastics, Inc. 

Pittsburgh Plate Glass Co. 
Printloid, Inc. 

Revere Copper & Brass Ine. 
Reynolds Molded TVlastics, Ine. 
Richardson Co., The 

Rodie Rubber Co. 

Rohm & Haas Co. 

Ryerson & Son, Inc., Joseph T. 
Synthane Corp. 

Technical Ply-Woods 

Tennessee Eastman Corp. 
Tensolite Corp., The 
United-Carr Fastener Corp. 
Waterbury Button Co. 

Werner Co., Inc.. R. D. 
Western Felt Works 

Western Mfg. & Supply Co. 
Westinghouse Elec. & Mfg., O. 
Westinghouse Elec. & Mfg., Pa. 
Winborne Plastics Moulding Corp. 


PLASTIC PARTS 

Air Associates, Inc. 

Airdesign & Fabrication Ine, 
Airsealand Aircraft, Inc. 
American Phenolic Corp. 
American Window Glass Co. 
Auburn Button Wks., Ine. 
Aviation Engrg. Inc. 

Babcock Aircraft Corp. 

3akelite Corp. 

Barber-Colman Co. 

Bay Mfg. Div. 

Burndy Engrg. Co., Ine. 
Cardinal Corp., The 

Celanese Celluloid Corp. 
Columbia Aircraft Prods., Ine. 
Commercial Plastics 
Continental-Diamond Fibre Co. 
Decker Co., Richard M. 

Del Riccio Plastic Products 
Detroit Macoid Corp. 

Die Cast Corp. 

duPont deNemours & Co., E, IL 


Dura Plastics, Inc. 
Elec, Auto-Lite Co. (Toledo) 
Erie Resistor Corp. 
Extruded Plasties, Inc. 
Federal Elec. Co., Inc. 
Firestone Aircraft Co. 
Fletcher Aviation Corp. 
Formica Insulation Co., The 
Frankfort Sailplane Co. 
General Elec. Co. (Mass.) 
Hammond Instr. Co. 
Hardman Peck & Co. 
Harvey Mach. Co. 
maven Switchboard & Supply 
‘o 


King Plastics Corp. 

Lyon Metal Products, Inc. 
Manufacturers Chem. Corp. 
Monsanto Chem. Co. 
Panelyte Div, 


1943 293 





Compressthespringand . 
insert BURZIT -Skin 
Sheet Burr Remover in 
rivet hole 


After spring pressure 
has pulled blade back 
against skin sheet, turn 
clock-wise one full turn 


Re-compressing the 
spring allows quick. re- 
moval 


A SCOVILL PRODUCT 


nick SHAVES TH 


This quick, easy method of remov- 
ing burrs from blindside holes in skin 
sheets saves you the time and trouble 
of more awkward, haphazard methods. 

The Scovill BURZIT Skin Sheet 
Burr Remover slices off blind-side 
burrs positively and uniformly with> 
out danger of thinning or counter- 
sinking the skin sheet. 

No particular skill is required. 
Merely insert in rivet hole, turn one 


revolution, 


and remove. Additional 


turns will do no harm, because a flat 
bearing section on the blade keeps it 
from further cutting. 

The hardened tool steel cutter is 
accurately ground to shape, and can 
easily be replaced when a new cutter 
is ultimately required. Scovill BUR- 
ZIT Skin Sheet Burr Removers are 


supplied for 
rivet holes. 


34 ? 5 ”, . 34"' 
36", 14", 3” and % 


Send for sample 


BURZIT Skin Sheet $2 2 5 


Burr Remover 


Attach this coupon to your business 
letterhead, and mail today! BURZIT 
Burr Removers are each fitted in a 
special wood container, plainly size- 
marked for identification and storage. 
This permanent container continues to 
protect them even in your operators’ 
tool kits! Send for your sample — in- 
vestigate quick savings with Quick- 


Shavings! 


Name.. 


See ee eee ee eee ee wy 
=~: 
~ 
~ 
bs) 


: Company 
- Address 


SCOVILL MFG. CO. 
20 Mill Street, Waterbury, Conn. 
BURZIT 


Skin Sheet Burr Remov- 
ers at $2.25. 


Size of rivet hole 











Milled Slot— 


Headed Slot free from burrs 


| aes 





} 


Headed to Finish— 
no great accuracy 
to seating of screw 


Pe 
Sen ee 


Poor 


7 


Good Countersink- 
ing and clean hole 
fok easy lacing 


Pointed in Heading, re- Milled Point, accurate, 
sulting in short thread ‘longer thread 
and poor point 


It is no accident that the aircraft industry looks to National as 
an important source of supply for AN Aircraft Nuts. National 
facilities and methods of manufacture are uniquely adapted to 
producing both the quality and quantity that the armed services 
require in these indispensable fasteners. 

% From initial testing of the raw material to final inspection of 


& 


» the finished product under magnifying glass, every operation is 


r = a designed to fulfill the requirements of rigid Army and Navy 
1 ) 
_ = 


. a. 
specifications. 


attona 


HEADED AND THREADED 


« 
e 
af 
e 
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yWwoOD PARTS 

ireraft Mechanics, Inc. 

gma Plywood & Veneer Co. 
: Aircraft Prods. 


Aviation Corp. 
werican Plywood Corp. 
pplegate a ay Inc. 
wld Co., The D 
ult & Wiborg 


rill Co., The J. 
‘lifornia Panel & Veneer Co. 
rescent Panel Co. 
Co., Richard M. 
tesistor Corp. 
n Mfg. Co. 
> Aircraft Co. 
r Aviation Corp. 
fort Sailplane Co. 
n Veneer Co. 
1 Rapids Industries, Ine. 
‘o., The Edwin F, 


‘ixture Mfg. Co. 
er & Panel Co. 
-rods. Co. 


wrenzen Industries 
{Laurin Jones Co. 


; The 
City Powend C 0.5 °ine, 
Dial I. umber Co. 


ireraft Corp. 
s Lumber & Veneer Co. 
ne, } 
craft Co. 
i tk Piano Co. 
echnical I'ly-Woods 
: 8. Plywood Corp. 
8. Propellers, Inc. 
toulded Prods, Corp. 
Corp. 
ia-Lincoln Corp. 
Showcase & Fix. Co., Inc. 
‘tern Mis. & Supply Co, 
oho & Hocker Lumber Co. 


PLUGS—ELECTRICAL 
CONNECTING 
B. ©. Products, Inc. 
frial Mac. & Tool Corp, 
ee “a Products, Inc. 
Inc. 


Prods., Inc. 
Servi ice, Inc. 


“Inc. 
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Cinch Mfg. Corp. 

Cole Hersee © 

Corning Glass Wks. 

E Auto-Lite Co. (Ohio) 

Federal Elec. Co., Ine. 

Harvey Mach. Co. 

Jones, Howard B. 

Kellogg Switchboard & Supply 
Ca. 

Kenyon Instr. Co., Inc, 

Kirkhill Rubber Co. 

Kliegl Bros. 

Kulka Elec. Mfg. Co., Inc. 

Remler Co., Ltd. 

Ww ‘rm Mfg. & Supply Co. 

Westinghouse Elec. & Mfg. Co.— 
(Ohio) 


PROPELLERS & PARTS 


Aeroproducts Div. 
Air Associat Ss 


Co. 


I 

Applegate Amphibians, 

Aro Equip. Corp., The 

Automotive Gear Wks., Inc. 

Sakewell Mfg. Co. 

Rartlett Hayward Div. 

Benson Mfg. Co. 

California Propeller Co. 

Canton Drop Forging & Mfg. Co. 

Columbia Aircraft Prods., Inc, 

Curtiss Wright Corp. 

Die Cast Corp. 

Engel Aircraft Specialties 
neering & Research Corp. 
rel Propeller Corp. 

hlin Co. 

“ederal- Mog ul Corp. 

‘lottorp Propeller Co. 
-edman-Burnham Engrg. Corp. 
idaire Div. 

Gardner Propeller Co. 

Hamilton Standard Vropellers 

Hardman Peck & Co, 

Hartzell Propeller Co. 

Joyce Aviation, Inc, 

Lewis Co., G. B. 

Lorenzen Industries 

McCauley Steel Propeller Co. 

Marquette Metal Prods, Co. 

Nash-Kelvinator Corp. 


Pump Se b 
Republic Ai 't Prods. Div. 
Robertson Aircraft Corp. 
Rolls-Royce, Ine. 
Sensenich Bros. 
Special Mach. Tool Engrg. Wks. 
Stone Propeller Co. 
Story, Gawley Co. 
Taylor Mach. Co., The 
Thompson Prods., Inc. 
Troyer Aircraft 
U. S Propellers, Inc. 
l Aireratt Co. 
‘orp. 
raft Corp., The 
wire Spencer Steel Co. 
Worcester Pressed Steel Co. 


PULLEYS & FANLEADS 
Adel Precision Prods. Corp. 
: Supply Co. 
» Ine. 
rome ate Po lng Ine. 
Babcock Aircraft Corp. 
Formica Insulation Co., The 
General Aviation Equip. Co., Ine. 
Neu-Bart Stamping & Mfg. Co. 
Panelyte Div. 
Richardson Co., The 
Synthane Corp. 
United-Carr Fastener Corp. 
Western Mfg. & Supply Co. 
Westinghouse . & Mfg. Co.— 
(Ohio) 
bess woman Elec. & Mfg. Co.— 
(Pa.) 


RADIATORS 

Aircraft Steel & Supply Co. 
Clifford Mfg. Co. 

Drayer & Hanson _ Ine. 

G & O Mfg. Co., The 

Harrison Radiator Div. 
Hopewood Mfg. Co. 

McCord Radiator & Mfg. Co. 
McQuay, Inc. 

Rome-Turney Radiator Co. 
Spencer Heater Div. 

Standard craft Prods., Inc. 
United ‘raft Prods., Ine. 
Winchester Repeating Arms Co. 
Yates-American Mach. Co. 
Young Radiator Co. 


RADIO & RADIO EQUIPMENT 


A.B.C. Products, Inc. 
Aeronautical Radio Co. 
Air Associates, Inc. 

r Radio & Instr. Corp. 


Corp. (Mo.) 
Instr. Service, Inc. 


gn & Fabric ation Inc. 
*-Track Mfg. Co. 
‘Aladdin Radio Industries, Inc, 
Aluminum Goods Mfg. ¢ 
American Aircraft Radio Div. 
an Phenolic Corp. 


Mfg. 
F. 


Astatic 
Sreuuatic Elee. 
Bassett, Inc., Rex 
Bendix Aviation, Ltd, 
Bendix Radio Div. 
Breeze Corps., Ine. 
Brush Development Co. 
Bussman Mfg. Co. 
Carter Motor 
(Turn to nage 299) 
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Tanks, trucks, jeeps, guns, planes, boats 
all get new “facials” often— protective color- 
ings that blend with backgrounds, changing 
with the seasons or locale. Paint sprayers, 
powered by dependable Briggs & Stratton 
gasoline motors, do these jobs quickly. 


Unusual tasks, like this one, form only a small 
part of our service to the armed forces 
— and are in addition to dozens of major 
uses — but all of them equally important. 


The war effort now requires the en- 
tire production of Briggs & Stratton 
4-cycle, air-cooled gasoline motors, 
so they are available only to those 
who are serving the war program, or 
for approved “essential” civilian uses. 
We'll do our best to serve you, if 
your product fits these classifica- 
tions, or if you are planning post- 
war production of gasoline-powered 
appliances and equipment, 

Toconserve Briggs & Stratton Motors 
now in use, we urge operators to 
take extra precaution to see that 
each motor is correctly lubricated, 
properly adjusted and kept clean. 
In case of emergency see your regu- 
lar dealer or the nearest Authorized 
Briggs & Stratton Service Station. 
BRIGGS & STRATTON CORP. 

MILWAUKEE, WISCONSIN, U. 6. A. 
To help make this a better world 
to live in 




















Fi RST 


tank. Martin Mareng tanks are now 
standard equipment on many American 
aircraft. Martin experiments on self- 
sealing fuel tanks date from 1919, during 
which period more than 285 different 
materials were tested, 


U. S. self-sealing fuel 


Ki RS T all-plastic aircraft 


used on the Martin B-26, giving } 
bardier full visibility and absorbing 
coil of forward gun. Martin was w 
ing on plastic noses and other part 
far back as 1921. Today some Mz 
types contain 400 plastic parts. 


i Ky RST to develop “‘heat ther- 
| apy”’ for airplane wings. 
A giant heating “pad” is applied to 
aluminum covering of wing, expanding 
F this ‘“‘skin.”? Riveted when hot, skin 
‘s shrinks when cool, fits tightly over spars 
Wy without wrinkling or buckling. 
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FE I RST U.S. power-operated 


gun turrets, giving our bombers 
strong protection against enemy in- 
terceptors. Martin is manufacturing 
power-driven turrets not only for 
Martin bombers but also for many 
other types of American aircraft. 














J 


w to develop photo-layout method, 
Fi RST utilizing giant camera. Through this 
method, scale photos are reproduced directly on 
sheet metal, eliminating layout time and speeding 
production. In addition, drawings may be scaled 
up or down swiftly, accurately. 


AIRCRAFT 


Builders of Dependable }) Aircraft Since 1909 


These are only a few Martin “‘firsts.’” Some are still close-guarded military 
developments, while numerous others, individually minor but collectively 
important, are in use throughout the aviation industry to give America bet- 
ter planes and more of them. But Martin engineers are never satisfied. 
In scores of diverse fields, work goes on to give America even mightier 
planes for today’s aerial fights, tomorrow’s peacetime flights. 
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SEARCH 
ECIAL 


AIR POWER in the form of compressed air and air- 
operated tools performs thousands of important opera- 
tions on our nation’s production lines. 


Many types of planes are used by our air forces to 
meet specific combat problems. Likewise, industrial 
production problems require an assortment of equip- 
ment. To meet this need Ingersoll-Rand pneumatic 
tools are available in a great many sizes and types. 





: q - Autti All plants of Ingersoll-Rand Company 
Each air tool, like each plane, is designed for a par- WS cae” are fying the Army-Navy “E” awarded 
‘ p ; » = “for high achievement in the production 


ticular purpose. They are packed with power, light 1 \ MBSE of war materials.” 
in weight, durable and easy to handle. " 


Modern air power and pneumatic tools are helping to Bem Tr AY o]] - o° 
ALLY Ss JAS wiS.4 


win the battle of production. Our Service Engineers a 
will gladly help you with your portable tool problem. ROADWAY—NEW YORK, N. Y. 


8-241 


CENTRIFUGAL PUMPS CONDENSERS © COMPRESSORS TURBO BLOWERS ROCK DRILLS © AIRTOOLS © OILANDGA® ENGINE 
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Intercontinent Corp., The 
Jewett Refrigerator Co., Inc. 
Kelley Koett Mfg. Co. 
Kenyon Instr. Co., Inc. 
Keys Aircraft Service, Inc. 
Kold-Hold Mfg. Co. 

Lea Mfg. Co. 
Libbey-Owens-Ford Glass Co. 
Logansport Mach., Ine. 
Magnafiux Corp. 
Minneapolis-Honeywell Regulator 
Mobile Refrigeration, Inc. 
Models, Ince. 

Pangborn Corp. 

Paragon Research, Inc. 
Pennsylvania Aircraft Syndicate 
Physicists Research Co. 
Precision Aeromotive Corp. 
Ray Proof Corp. 

Rodic Cor 

St. Louis Radio Ener. Co. 
Sax] Instr. Co., 

Spencer & as 

Steelcraft Engrg. Co. 
Stewart-Warner Corp. 

Stout Research Div. 
Symmetric Engrg. Co. 
Thermador Elec’! Mfg. Co. 
Tietzmann Engrg. Co. 

Tube Products 

J. S. Testing Co., Inc. 
Utility Fan Corp. 

Vernon Pattern Wks. 
Western Mfg. & Supply Co. 
Westinghouse Air Brake Co. 
Westinghouse Elec. & Mfg., Pa. 


RIVETS 


Aeronautical Prods., Inc. 
Air Associates, Inc. 
Airsealand Aircraft, Inc. 
Aluminum Co. of America 
Bethlehem Equip Corp. Ltd. 
Chase Brass & Copper Co. 
Cherry Rivet Co. 

Chicago Rivet & Mach. Co. 
Cobb & Drew, Inc. 

duPont de Nemours & Co., E. I. 
General Aircraft Corp. 
Hassall, Inc. 

Milford Rivet & Mach. Co. 
National Rivet & Mfg. Co. 
National Screw & Mfg. Co. 
New England Screw Co. 
Penn Rivet Corp. 





RUBBER & SYNTHETICS 

American Cellulose Co. 

American Felt Co. 

American Rubber Mfg. Co. 

Automotive Rubber Co. 

Backstay Welt Co. 

Bowling Green Rubber Co., The 

Connecticut Hard Rubber Co. 

Continental Rubber Wks. 

Dayton Rubber Mfg. Co. 

du Pont de Nemours & Co., E. I., 
el. 

Dural Rubber Co. 

Fletcher Aviation 

Gasket Shop, The 

General Tire & Rubber 

Goodall Rubber Co. 

Goodrich Co., B. F. 

Goodyear Tire & Rubber Co., The 

Guiberson Corp., The 

Hycar Chem. Co. 

Inland Mfg. Div. 

Johns-Manville 

Johnson Rubber Co., The 

Latex Seamless Prods. Co. 

Linear Packing & Rubber Co. 

Miller Rubber Indus. Prods. 

Minnesota Mining & Mfg. Co. 

Philpot Rubber Co., The 

Premier Rubber Mfg. Co., The 

Republic Rubber Div. 

Rodic Rubber Corp. 

Seidlitz. Paint & Varnish Co. 

Sierra Rubber Co. 

Thiokol Corp. 

Tingley-Reliance Rubber Corp. 

U. S. Rubber Co. 

Virginia Rubatex Div, 

Western Felt Wks. 


Corp. 


~ 


oO. 


SEAT BELTS 


Aerial Mach. & Tool Corp. 

Air Associates, Inc. 

Aircraft Appliance Corp. 
Babcock Aircraft Corp. 

Decker Co., Richard M. 

Hayes Mfg. Co. 

Potter, Inc., L. 

Russell Mfg. Co., Inc., The 
Security Parachute & Equip. Co. 


SEATS & SEATING MATERIAL 


Aircraft Components, Inc. 
Aluminum Goods Mfg. Co. 
American Aviation Corp. 
American Leather Prods. Co. 
Arnolt Motor Co. 

Babcock Aircraft Corp. 
Backstay Welt Co. 

Bendix Prods. Div. 

Berkey & Gay Furniture Co. 
Budd Mfg. Co., Edw. G. 
Cleveland Tanning Co. 
Firestone Aircraft Co. 
Frankfort Sailplane Co. 
General Fireproofing Co. 
Grand Rapids Industries, Inc. 
Hatton Leather Co. 

Hayes Mfg. Co. 

Heywood, Wakefield Co. 

King Plastics Corp. 
Lackawanna Leather Co., The 
Landers Corp., The 

Lester Industries, Inc. 
Morrow Aircraft Corp. 
Nukraft Mfg. Co. 

Potter, Inc., 

Radel Leather. “Mfg. Co. 
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“AN” STANDARD FITTINGS FOR AIRCRAFT TUBING. 


Grinnell production of these fittings for gasoline, 
oil, air and hydraulic fluids is being constantly in- 
creased to help you build air superiority for our 
forces everywhere. Grinnell Company, Inc., 
Executive Offices, Providence, Rhode Island. 





wHenever PIPING is invotveo 
Plants, Branch Warehouses, and Sales Offices in Principal Cities 
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T... great Clippers flown by Pan 
American Airways to South America, Europe, Africa, 
Hawaii, and formerly to Australasia and the Orient, 
have long been controlled by Formica pulleys. They 
stand the changes in weather, temperature and 
humidity and give no trouble. 


Pan American radio and communications : ets are 
insulated with Formica. Even the tables used by dis- 
patchers are made with Formica veneers. 


This great air transport organization has fc: many 
years found Formica a high quality prod:ct that 
could always be depended on to do its part 1 keep: 
ing the big planes in the air. 


All American plane manufacturers have '.ad the. 


same experience and are now using unprec: dented 


quantities of Formica in their military produc s. 


THE FORMICA INSULATION COMPANY 
4628 Spring Grove Avenue @ Cincinnati, Ohio 
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Harnessing H1-X 


Unerring Destruction of the aggressor’s 
“forces of evil” through air power stems 
from control of the prodigiously high-ex- 
plosive power of iso-octane fuels in our 
biggest aviation engines...the product of 
American engine designing genius. Bombs, 
unlike shells from big guns, can be.carried 
vast distances and “planted” with precision. 
The fully effective harnessing of engine 
power by America’s aircraft engine builders 
using U. S. Super-Positive Piston Rings justly 
brings to bear the wrath of ‘the United 
Nations on those who seek to destroy us. 


YOU USE ALL THE POWER WHEN YOU 
USE U. S. SUPER-POSITIVE PISTON RINGS 
*« 

U. S. HAMMERED PISTON RING CO., INC. 


STIRLING, NEW JERSEY, U. S. A. 


PORE He 








A Complete System for 
Baking, Spraying, Drying, 
Core Moulds for Magnesium and Aluminum Castings 


One of the largest core baking and finishing systems ever conceived has 
been developed by Mahon engineers for a foremost builder of aircraft 
engines. It makes possible the pouring of thousands of castings each day. 
The section pictured is but one of four compact units. Each unit is in reality 
two complete systems—having twin ovens, twin cooling tunnels, twin 
batteries of spray booths and twin drying ovens—through which the work 
from 8 lines of core-making machines, 20 to a line, continuously travels 
on a series of conveyor systems. Except for loading and unloading the 
conveyors, operation is entirely automatic. Method of transporting moulds, 
temperatures, ventilation, spray-painting of moulds, all have been care- 
fully worked out to insure moulds emerging from final drying oven with- 
out breakage or loss en route. 


THE R. C. MAHON COMPANY e DETROIT ¢ CHICAGO 


Let Mahon 
Engineers Help You! 


The tremendous volume and speed-up of 
war production is constantly presenting 
new problems in the FINISHING of war 
products. If you have such a probiem let 
Mahon engineers help you. Manufac- 
turers are finding Mahon's thorough 
understanding of modern finishing :=ethods 
extremely invaluable in meeting con- 
stantly increasing production sche-vles— 
with constantly decreasing monpower. 
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Mobile Refrigeration, Inc. 
Mohr ot ~~ Co. 

fono Service 

sore Spe | Tool Co., Ine, 
Morganite Brush Co. 


Morse Tool Co. 

Moto-Mower Co. 

Motor Rebuilding Specialties 
Myers & Bros. Co., F. E. 
National Acme Co. 

National Aircraft Equip. Co. 
National Metal Edge Box Co, 
National Rivet & Mfg. Co. 
Neal & Brinker Co. 
- 





New Method Steel Stamps, Inc. 
Niagara Mach. & Tool Wks. 
Noble & Wesbrook Mfg. Co. 
Norgren Co., C. A. 

North American. Elec. Lamp Co. 
North Bros. “Mfg: Co. 

Norton Co. ‘ 

Qakite Prods., ~ 

Oil Rite Corp. 
Onsrud Mach. 
Osborn Mfg. Co. 
Oster Mfg. Co., John 
Paasche Airbrush Co. 
Pacific Engrg. Corp. 
Palmer-Bee Co. 
Parker, Chas. Co. 

Parker Stamp Wks., Inc., The 
Paulson & Son, Inc., Thos. 


Pax 
& Wilcox Co. 
Co. 


- Inc. 


Peck, Stow 
Peerless Mach. 
Peerless Pump Div. 
Peerless Unit Ventilation Co. 
Penn Metal Corp. 
Pennsylvania Tool & Mfg. Co. 
Perfex Gage Co. 
Petroleum Solvents Corp. 
Phoenix Oil Co., The 
Pines Engrg. Co., The 
Pioneer Engrg. & Mfg. Co. 
Porcupine Co. 
Porter Cable Mach. Co. 
Precise Prods, Corp. 
Precision Tool & Mfg. Co. 
Preis Engraving Mach. Co. 
Pressed Steel €o. 
Pratt & Whitney Div. 
Production Mach. Co. 
lroducts Engrg. Co. 
Prosser & Son, Thos. 
Quaker Chem. Prods, Corp. 
Racine Tool & Mach. Co. 
Rapids-Standard Co., Inc., 
Rebstock Conveyor Co, 
) Xeed-Prentice Corp. 

Reeves Pulley Co. 

Repubtle Gage Co. 


The 


Rhodes & Co., James H. 
j Ridge Tool Co. 

Rinck-MelIlwaine, Inc. 
Rivett Lathe 


& Grinder, Inc, 
Robins Conveying Belt . 
Rodale Mfg. Co., Inc. 
’ Rolls Royce, Ine. 

tolock, Ine. 
' Ross-Meehan Foundries 

totary Lift Co. 
Rotor Tool Co., The 
Ruemelin Mig. Co 
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Smith Mach. Co., H. B. 
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: Spray Engrs. Co. 
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: Standard Conveyor Co. 

i Standard E}«ctrical Tool Co. 

3 ‘tandard Mavhy, Co. (Conn. ) 


Standard Machy. Co. (Mich.) 
4 Standard P; com Bree Con” 
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Standard Safety Equip. Co. 
Stanley Elec. Tool Div, 

Star Mach. & Tool Co. 
Starrett Co., L. S. 
States Co., The 

Steel Prods. Engrg. Co. 
Steelweld Machy. Div. 
Sterling Tool Prods. Co. 
Steyens, Inc., Frederic B. 
Stevens Walden, Inc. 


Stewart-Warner Corp. 
Stoetfel Seals Co., Inc. 
Stow Mfg. Co. 


Streeter-Amet Co. 

Strippit Corp. 

Studebaker Mach. Co. 
Sturtevant Co., P. 
Sugar Beet Prods. Co. 
Sunnen Prods. Co. 
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Swoboda, Inc., i3 
Taft-Peirce Mfg. Co. 
Tallmadge Co. 

Tannewicz Wks. 

Taylor Mfg. Co. 
Techtmann Industries, Ine. 
Templeton, Kenly & 
Thermex Co. 
Thompson & Son Co., Henry G. 
Tietzmann Engrg. Co. 

Tocco Div., Ohio Crankshaft Co. 
Toledo Scale Co. 

Toledo Standard Commutator 
Tolhurst Centrifugal Div. 
Towmotor Co. 

Trane Co., The 

Trowbridge Conveyor Co. 

Troy Tool & Gage Co. 

Tucker, Inc., W. W. & C. F. 
Turco Prods., Ine. 
Twin City Tool Co. 
Union Fork & Hoe Co., 
Union “Metal Mfg. Co. 
Special Mach. Co. 
. S. Hoffman Machy. Corp. 
U.. &. Took Co.._ Ine. 
Universal Bldg. Prods. 
Utility Fan_ Corp. 
Van Dorn Portable 
Veeder Root, Ine. 
Vineo Corp. 
Vulcan Mfg. Co., Ine. 
Wabash Appliance Corp. 
Walker & -Co., Geo. 
Walker Mfg. Co. of Wis. 
Washington Iron Wks. 
Wassell Organization 
Watson-Stillman Co., 
Waukesha Motor Co. 
Weidenhoff, Inc., Jos. 
Weldon Roberts Rubber Co, 
Wellington Mach. Co. 
Wesson Co. 

West Bend Equip. Corp. 
Westcott Chuck Co., Inc, 
Western Mfg. Co. 

Western Mfg. .& Supply Co. 
Westinghouse Air Brake Co. 
Whistler & Sons, Inc., S. Lb. 
Whiting Corp. 

Wiedemann Mach. Co. 
Wiley, Inc., R. & W. 
Wilson, R. 

Wilson Prods., Inc. 

Winter Bros. Co. 

Wolfe & Mann Mfg. Co. 
Wyzenbeek & Staff, Inc. 
Yale & Towne Mfg. Co. 
Yates-American Mach. Co. 
Yoder Co., The ; 
York Heating & Ventilating 
Young Bros. Co. 

Young Radiator Co. 
Youngstown Miller Co., Ine. 
Zagar Tools, Inc. 





The 


Corp. 


Elec. Tools 


The 


SPARK PLUGS & PARTS 
AC Spark Plug Div. 
Aero Spark Plug, Inc. 
Air Associates, Inc. 
Aircraft Instr. Service, 
Air-Shields, Inc. 

B G Corp., The 

Benton Co., L. F. 
Bethlehem Equip. Corp. Ltd. 
Cannon Elec. Development Co. 
Champion Spark Plug Co. 
Chandler-Evans Corp. 
Connecticut Tel. & Elec. 
Edison-Splitdorf Corp. 
Elec. Auto-Lite Co. (Fostoria) 
Elec. Auto-Lite Co. (Toledo) 
Firestone Aircraft ‘Co. 
Menaugh Co., J. 
Motor Master Prods. 
Scintilla-Magneto Div. 
Simmonds Aerocessories, Inc. 


Inc. 


Corp. 


Corp. 


SPRINGS 

Accurate Spring Mfg. Co. 
Advance Spring Corp. 

All Weather Springs Co. 
American Steel & Wire Co. 
Anderson Flax Fibre Co. 
Barnes-Gibson-Raymond Div. 
Burklyn Co. 

California Spring Co. 

Eaton Mfg. Co. 

Everhot Prods. Co. 

General Aircraft Corp. 
Heath Co. 

Holister Coil Spring Mfg. Co. 
Instrument Specialties Co., Inc. 
Jones Spring Co., W. B. 
Kline Spring Co. 

Lee Spring Co. 

Muehlhausen Spring Corp. 
Pacific Ry. Equip. Co. 

Peck Spring Co. 

Raymond Mfg. Co. 

Saxl Instr. Co., Inc. 
Thomas Wire & Spring Co. 
Tuthill Pump Co. 

Tuthill Spring Co. 

Wichita Wire Prods. Co. 
Young Spring & Wire Corp., 


4 4s. 
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Calitornia Spring Co. 
Carpenter Mfg. Co., E. W. 
Chase Brass & Copper Co. 
Chicago Thrift Co. 

Cinch Mfg. Corp. 

Cleveland Metal Stamping Co. 


SPRINKLER SYSTEMS 
Fog Nozzie Co. 
Grinnell Co. 


SPINDLES Cole Steel Equip. Co., The 
STAMPINGS Columbia Aircraft Industries 
Ace Mfg. Corp. Continental Can Co. 


Co Corry-Jamestown Mfg. Corp. 


Acme Stamping & Mfg. Dahlstrom Metallic Door Co. 


Advance Spring Corp. Decker Co., Ri : 

a “I x ‘ -cke .» Richard M. 
Aerial Mach. & Tool Corp. Defiance Stamping Co., The 
Aero Parts Mfg. Co., Ine. Denning Mfg. Co. 

Aeromotive Prods. Corp. Detroit Stamping Co. 

Air ——— Mfg. Co. Dill Mfg. Co., The 

Aircraft Industries Corp. Dover Stam ing & Mfg. C 
Aireratt Steel & Supply Co., The Raton Mfg. — Sess 
Alofs Mfg. Co. 5 Elec. Auto-Lite Co. (Toledo) 
Altens Fdry. & Mach. Wks. Engel Aircraft Specialties 


Aluminum Co. of America 
Aluminum Goods Mfg. Co. 
American Aviation Corp. 
American Brass Co., The 
‘Anti-Corrosive Metal Prods. Co. 
Auld Co., The D. L. 
Auto-Soler Co., The 
Babcock Aircraft Corp. 
Barnes-Gibson-Raymond Div 
Berger Mfg. Div. 

3rasco Mfg. Co. 

Brill Co., The J. G, 

3uhl Stamping Co, 


Flour City Orna. Iron Co., The 
Fowler Aircraft Co. 

Fox Co. 

Greist Mfg. Co. 
Griffith-Hope Co. 
Guth Co., The Edwin F. 

Hall Lamp Co., C. M. 
Hardware Specs. Mfg. Co., The 
Harvey Mach. Co. 

Hayes Mfg. Co. 

Ileyman Mfg. Co. 
Highbridge-International Co. 
Holister Coil Spring Mfg. Co. 








Hudson Motor Car Co. 

Knape & Vogt Mfg. Co. 

Johnson Natl. Insignia Co. 

Kirk & Blum Mtg. Co. 
Konigslow Stamping & Tool Co., 


Kulka Elec. Mfg. Co., Inc. 

Lansing Stamping Co. 

Lorertzen, Inc., H. K. 

Luscombe Airplane Corp. 

McDowell Mfg. Co. 

Met L Wood Corp. 

Mechanical Development Co. 

Miller Co., The A, J. 

Motors Metal Mfg. Co. 

Motor Prods. Corp. 

Mullins Mfg. Corp. 

National Radiator Co.. The 

National Vulcanized Fibre Co. 

Neu-Bart Stamping & Mfg. Co. 

Northern Metal Prods. Co. 

Oliver Farm Equip. Co. 

Patton-MacGuyer Co. 

Paul & Beekman dy 

Precision Prods., In 

— & Welded. ‘Steel Prod. 
oO, 

Prestole Div. 

Production Tool & Die Co. 

Raymond Mfg. Co. 

Revere Copper & Brass, Inc. 

Reynolds Metals Co. 

Robertson Aircraft Corp. 








pu. BARRETT 
BRAKE 
On Gm a: 
On The Job 


The BARRETT Bk 


lt attaches directly to the spindle or axle 
and actually grinds the brake shoes to exact 
drum size ‘while the brakes are in position on 
the landing gear. (If backing plate and shoe 
assembly has been removed from plane a bench 
bracket is provided for shop operation.) It pro- 
vides complete centralization for perfect brake 
shoe adjustment, removing all high-spots and 
compensates for warped and distorted 
backing plates and shoes. 


* xk: * 


Used by the 


Armed Forces 


Barrett Brake Dokters, Lathes and 
other Barrett Brake Service Tools 
are being used by the mobile forces 
of the Army, Navy, Air and Marine 
Corps, and on the production lines 
of many factories. 








AKE DOKTER 


Tailors the Lining to Exact Drum Diameter on the 
Landing Gear or with the Shoe Assembly Removed 


The Famous 


BARRETT 
BRAKE DOKTER 


(Aviation Type) 
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WE'VE MADE 


= on oil well pumps — some come what may in the way of vibration, 


for twelve years. jar or chatter. 


Of course the need for such depend- 
able fastenings in war goods and planes 
is paramount. Some planes take as many 
as 35,000 in a single ship. 


They’re standard equipment on rock 
drills — industry’s toughest fastening 
problem. 


They’re on tanks, planes, guns—all 
kinds of wartime material—all kinds of 
peacetime equipment. 


So even at our 4,000,000-a-day rate 
(which soon will double) the demand 


keeps growing. 
All told, billions of Elastic Stop Nuts PSE e 


have gone to work. But this constant call for more and 


more—to meet the exacting responsi- 
bilities of war—gives ample proof that 
Elastic Stop Nuts answer every need for 
secure locking and speedy fabrication. 


And as far as we know, not one has 
failed to doits job. 


That job is to hold fast and stay put— 


Write for folder explaining the Elastic Stop self-locking principle. 


CORPORATION OF AMERICA 


2330 Vauxhall Road, Union, N. J. 








An Intricate Finishing Job Well Done.. 


Intricate because dynamics as well as appear- smooth, satin finish suitable for final anodizing 
ance had a very definite bearing on both the or painting. Use of Lea Methods and Lea Ma 
finish and the method of finishing. Lea Engi- terials are now standard practice on all alumi 
neers helped the management of Hamilton num blades, domes and steel hub parts. 

Standard Propellers, East Hartford, . pa= ; Assisting war industries with their fin 
Connecticut, work out a_ practical (| ishing, polishing and burring problems 


method for producing the proper N is the business of Lea Technicians. 


THE LEA MANUFACTURING CO. 


Waterbury, Conn. 
Burring, Buffing and Polishing - - - Specialists in the Development of Production Methods and Composition 
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Fast — Accurate 
Low Cost Handling. 





Wse CURTIS AIR HOISTS 


to Speed Heavy Lifting Jobs 
— Reduce Worker Fatique 
—- Release Needed Workers 


hown above is an installation of a Curtis ‘‘One-Man"’ Air 
Hoist used at the loading-end of a cleaner in a malleable 
foundry. The mill was built by N. Ranshoff, Inc., Cincinnati. 
This is but one example of how Curtis Air Hoists perform 
heavy lifting jobs quickly, easily, and accurately. They reduce 
worker fatigue, release men for other jobs—particularly impor- 
tant now in these days of skilled labor shortages. In plants 
throughout the country, Curtis Air Hoists have solved many 
a tough production and personnel problem. 
In the face of urgent demands for increased production 
today, it will pay you to consider these advantages of Curtis 
All Steel Air Hoists: 


@ Low first cost — low operating expense 
@ Smooth, fast, accurate control of loads 


@ Light weight, pendant, bracketed, or rope 
compounded types 


@ Immunity to abuse or overloading 
@ Fewer interruptions for servicing 
@ One man operation — by ordinary labor 


For complete information as to how you can step up produc- 
tion and lower costs in your plant, send for free booklet, ‘‘How 
Air Is Being Used in Your Industry’’—mail the coupon today. 


CURTIS 


ST. LOUIS «+ NEW YORK + CHICAGO + SAN FRANCISCO + PORTLAND 


Curtis PNgumatic Macuinery Division | 











1957 Kienlen Avenue, St. Louis, Mo. 


Please send me free booklet C-60, also 
information on Curtis Air Hoists. 


or Curtis ManuracruRING CoMPANY - 
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with this new tracing cloth 


Here is a tracing cloth that holds erasure scars at 
a minimum—that won’t show water marks or per- 
spiration stains. Now you can have clean tracings, 
in pencil or ink, free from these untidy “ghosts” 
that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable 
new process that defies moisture and gives you an 
unusually durable working surface. You can use 
harder pencils with this improved cloth and get 
sharper lines with less tendency to smudge. Even 
6H lines show clearly, and reproduce sharply! 
Erasing does not mar the drawing surface; erased 


areas take pencil smoothly—and ink without 
feathering. Its new white color and increased 
transparency give you excellent drawing contrast 
and produce strong blueprints. 

Let PHOENIX prove its virtues on your own 
drawing board. See your K&E dealer, or write 
for a generous working sample and an illustrated 
brochure. 


EST. 1867 


KEUFFEL & ESSER CO. 
NEW YORK . HOBOKEN, N. J. 


CHICAGO - ST. LOUIS - SAN FRANCISCO - LOS ANGELES - DETROIT | MONTREAL 
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PHOENIX DEFIES 
MOISTURE GHOSTS 


Perspiration and water splashes 
on ordinary tracing cloth create 
“ghosts”’ which reproduce on 
blueprints. PHOENIX Tracing 
Cloth withstands aetual immer- 
sion in water for fully 10 min- 
utes at atime! Perspiration and 
water marks will not stain it! 


PHOENIX LESSENS 
SMUDGE GHOSTS 


The new improved surface of 
PHOENIX Tracing Cloth per- 
mits you to use harder pencils 
(5H and 6H) and to get 
sharper lines with less ten- 
dency to smudge. 

Result: Cleaner tracings and 
blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS 


Ordinary tracing cloths be. 
come scarred when erased... 
erased spots produce ghosts 
on blueprints. 

PHOENIX has a durable 
drawing surface that reduces 
working scars to a minimum. 


INO 


REG. U.S. PAT. OFF. 


TRACING CLOT!: 


for pencil and ink 
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TRACTORS 
Caterpillar igs Co. 


Clereland ‘Tractor “Co.. The 
Hughes-Keenan Co., The 

Ideal atl Lawn Mower Co. 
Mercury Co. 

Oliver Aug ees Co. 
Pacific Car & Fdry. Co. 

Snow Removal Equipment Co. 
Towmotor Co. 


TRAINING EQUIPMENT 
Aeroproducts Mfg. Co. 

Aircraft Instrument Service 
Altens Fdry. & Machine Wks. 
Babcock Aircraft Corp. 
Continental Machines, Inc. 
Cox & Stevens Aircraft Corp. 
u. V. W. Corp. 

Kenyon Instrument Co., Inc. 
Link Aviation Devices, Inc. 
Mercury Aircraft, Inc. | 
Weems Sysiem of Navigation 


TRUCKS, INDUSTRIAL 
Athey Truss Wheel Co. 


Baker-Raul ang Co., The 
heal “Craven Co. 





Howe Scale © Co., 
Howell Inc — Truck Co. 
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American Brass Co., The 
Applegate Amphibians, Inc. 
Arnolt Motor Co. 
Brasco_Mfg. Co. 

Chase Brass & Copper Co. 
Everhot Prods. Co. 

Haynes Stellite Co. 

Motor Prods. Corp. 

Mueller Brass Co. 

National Gases &:> Smelting Co. 
Panelyte 

Penn Brass & Copper Co., Inc. 
Precision Tube Co. 

Revere Copper & Brass, Inc. 
Reynolds Metals Co. 

Steel Forming Corp. 

Titeflex Metal Hose Co. 

U. S. Rubber Co. 

Wells & Co., Inc., A. H. 
Winchester Repeating Arms Co. 
Wolverine Tube Div. 


TUBING, RIGID—STEEL 
Aircraft Mechanics, Inc. 
Aircraft Steel & Supply Co., The 
American Aviation Corp. 
Applegate Amphibians, Inc. 
Arnolt Motor Co. 

Brasco Mfg. Co. 

Bundy Tubing Co. 
Carpenter Steel Co., The 
Everhot Prods. Co. 

Globe Steel Tubes Co. 
Michigan Seamless Tube Co. 
Miller Co., The A. J. 
Motor Prods. Corp. 
National Tube Co. 

Ohio Seamless Tube Co. 
Pressed Steel Co, 

Service Steel Co. 

Steel & Tubes Div. 

Steel Forming Corp. 
Summerill Tubing Co. 
Superior Tube Co. 

Timken Roller Bearing Co. 
Tubular Service Corp. 


TUBING, OTHER 

Aerial Mach. & Tool Corp. 

Aero-Coupling Corp. 

Aircraft Instr. nate, Inc. 

American Aviation Corp. 

American Brass Co., The 

American Tube Bending Co., Inc. 

Arnolt Motor Co. 

Baker Steel & Tube Co. 

Blum & Co., Inc., Julius 

Brand & Co. * William 

Brasco Mfg. Co. 

Bundy Tubing Co. 

Chase Brass & Copper Co. 

Chicago Metal Hose Corp. 

Columbia Steel Co. 

Dahlstrom Metallic Door Co. 

Detroit Macoid Corp. 

Everhot Prods. Co. 

Extruded Plastics, Inc. 

Firestone Aircraft Co. 

Fischer & Porter Co. 

Goodyear Tire & Rubber Co., The 

Irvington Varnish & Insulator 

Johnson Rubber Co., The 

Motor Prods. Corp. 

Mueller Brass Co. 

Panelyte Div. 

— Flexible Metallic Tubing 
i) 


Philadelphia Tube Co. 
Philpott Rubber Co., The 
Pierce Plastics, Inc. 
Republic Rubber Div. 
Resistoflex Corp. 

Revere Copper & Brass, Inc. 
Richland Auto Parts Co. 
Seamlex Co., Inc. 
Se-Ling Aircraft Co. 

Steel Forming a 
Superior Tube 

United-Carr Fastener Corp. 
United Metal Hose Co. 
U. S. Rubber Co. 
Werner Co., Inc., R. D. 
Western Felt Wks. 
Wiremold Co., The 
Wolverine Tube Div. 


TURRETS & PARTS 
Aircraft yo 5 lon. 
Aluminum Goods Mfg. Co. 
Baldwin-Duckworth Div. 
Bellanca Aircraft Corp. 
Bendix Prods. Div. 
Briggs Mfg. Co. 

urklyn Co. 
Cardinal Corp., The 
Cunningham Hall Aircraft Corp. 
Diamond Chain & Mfg. Co. 
Electric Sprayit Co. 
Emerson Elec. Mfg. Co., The 
Engineering & Research Corp. 
Flour City Orna. Iron Co., The 
Frankfort — Co. 
Harvey Mach. 
Kenyon Instr. Co. Inc. 
Motor Prods. Corp 
Murray Corp. oe “Amer. oe The 
Parker Appliance Co., The 
Rohm & Haas Co. 

Samson United A 
Tietzmann Engrg. Co. 
Winborne Plastics Moulding Corp. 


va & PARTS 
& F Aluminum Prods. Co. 

Rast Precision Prods. Corp. 
Aeromotive Prods. Corp. 
Aeronautical Mfg. Corp. 
Aeronautical Prods., Inc. 
Aeroquip TD. 

raft Accessories Corp. (Cal.) 
Aircraft Industries Corp. 
Aircraft Welders, Inc. 
Alco Valve 
American Screw Prods. Co. 
Arnolt Motor Co. 
Barker- Pe naw en Co. 
Bohn Aluminum & Brass Co. 
Burklyn Co. 
Chase Brass & Copper Co. 
Denison Engrg. Co., The 
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FLOOR PROTECTION 


A SAVING AT EVERY TURN 


DEYdal-¥) me OX-yek-valor-F 
bility assures sav- 
ings, service, safety, 
speed. A caster or 
wheel for every use. 


DARNELL CORP. LTD., 60 WALKER ST.,NEW YORK,N.Y. 
LONG BEACH, CALIFORNIA, 36 N. CLINTON, CHICAGO, ILL. 
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@ Time has no favorites. But, time protects him who, 
when buying forgings, thinks clear through to the 
assembly line. A plus or minus sixty seconds of time, at 
each stage of operation in producing and finishing a forg- 
ing, may make a vital difference in the time it takes 
to get the forging onto the assembly line. An urgent 
necessity in waging a modern war is the gaining of time. 
In sixty seconds a skilled T & W die designer may accom- 
plish work that will save hundreds of hours in forging 
and machining a quantity of forgings. And dies can be 
the means of saving pound upon pound of critical metal. 
Forgings formed from T & W dies are usually formed to 
close tolerances. These forgings have the effect of increas- 
ing the capacity of both machines and skilled craftsmen. 
Ask a T & W Forging engineer about forging dies that 
usually save both time and metal. 


USUALLY COST LESS 
at the Point of Assembly 











STEEL FORGING CORPORATION: ALLIANCE, 0. 


SAIFS OFFICFS: NFW YORK. PHILADELPHIA: CHICAGO. INDIANAPOLIS. DETROIT AND CLEVEBAND 
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Co., 
ler Air aft Seca * Co. 
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‘4 Co. 
Co 
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Tire & Rubber Co., The 


Acme Electric Welder Co. 


American Aviation Corp. 
American Brass eat The 
‘0. 


Co. 


Modern Engineering Co., Inc. 
Mullenbach Electrical Mfg. Co. 
Natl. Elec. Welding Machines 
Owen-Dyneto Div. 
Page Steel & Wire Div. 
Park Stewart 
Pier Equipment Mfg. Co. 
Aire, sag —_— Co. 

iaky 
Smith Welding Equip. Corp. 
Taylor Winfield Corp. 
Turco Products, Inc. 
Victor Equipment Co. 
Weldit Acetylene Co. 
Western Mfg. & Supply Co. 
— Elec. & Mfg. 
Weltronics Corp 
far sma Welder % Metals Co. 
Yod Co. 


WINDSHIELD WIPERS 
Eclipse Aviation-Pioneer Instr. 


Hazard Insulated Wire Wks. Div. 
Kellogg Switchboard & Supply 
Kerite Insulated Wire & Cable 
Lenz Elec. Mfg. Co. 

Nesor Alloy Prods. Co. 

Packard Elec. Div. 

Rockbestos Prods. Corp. 

Sterling Cable Div. 

Tensolite Corp., The 

U. S. Rubber Co. 


WIRE & ae 
& FLEXIBLE SHAFTS 

Aerial Mach. & Tool oa 
American Brass Co., 
American Cable Div. 
American Chain & Cable Co. 
American Steel & Wire Co. 
Anaconda Wire & Cable Div. 
Bethlehem Equip. Corp., Ltd. 
California Spring Co. 

Chase Brass & Copper Co. 


Bishop Lumber os gE. XK. 
Bonneau Co., J. 

Burnside Veneer Co. 
Crescent Panel Co. 

Die Supply Co. 

Eggers Plywood & Veneer Co. 
Fletcher Aviation Corp. 
Harbor Ly Ye 
Hardman Peck & 

Hartford Spec. Machy. Co. 
Hayes Mfg. Co. 

Hoosier Veneer Co., 

Indiana Veneer & panel Co. 
Inter-Continental Trade Co. 
Jasper Wood Products, Inc. 
Kinkead Industries, Inc. 
Lester Industries, Inc. 
Morgan Lumber Products Co. 
Natl. Veneer & Lumber Co. 
Nickey Brothers, Inc. 
Olympic Mfg. Corp. 

Pacific Railway Equipment © Co. 
Paxton Lumber Co., Fra 


‘ iv. 5 
praders >" Alloys 
ndard bi -craft Prods., Inc. Works 
1 & Welder Co. 
Inc. 
Corp. 
Cc 


#t Lubricator 
Co., 


in aC Air Brake Co. Co. 
wax-Rich Div. Co. 


rs » Inc, 
5 si it 0. 
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Co. 
Copper Co. 


Co. 
Mfg. Co. 
Co. 
of Cal. 


Corp. 
Ff N DAMPERS & PADS Co. 
ATI! fe aii 
Mfg. Co. 
Co., The 
Ine, FP. &. 


Co., 3 
& Thermit Corp. tady) 
Co., The Alexander 


Firestone Aircraft Co. 
Marquette Metal Prods. Co. 
Smith Mfg. Co., Inc., F. A. 
Stewart-Warner Corp. 


WIRE & CABLE—ELECTRICAL 
Accurate Insulated Wire Co. 

Air Associates, Inc. 

Airadio, Ine. 

Aircraft Instr. Service, Inc. 
Aluminum Co. of — 
American Brass Co., 

American Steel & wire ‘Co. 
Belden Mfg. Co. 

Bethlehem Equip. Corp., Ltd. 
Boston Insulated Wire & Cable 
Collyer Insulated Wire Co. 
Copperweld ~— — (Pa.) 
Crescent Co., 

Elec. Auto- Lite Corp. (Mich. ) 
Elec. Auto-Lite Co. (Toledo) 
General Cable Corp. 
General Electric Co. 


Precision 
(Schenec- 


Stow Mfg. 


(Schenec- 








General Electric Co. (Conn.) 


Directory of 


Columbia Steel Co. 
Copperweld Steel Co. (Pa.) 
Fischer Spring Co., Charles 
General Elec. Co. 
Hazard Wire Rope Div. 
Macwhyte Co. 

Nesor Alloy Prods. Co. wv & 
Okonite Co. 
Pittsburgh Steel a 


Richland Auto Parts Co. 
Rochester Ropes, Inc. 
Roeblings Sons Co., 
Simplex Wire & oe Co. 
Stewart Mfg. Co., F. W. 


Co. 
White Dental “Mfg. & Co., 8. &. 


WOODS, AIRCRAFT 

Aetna Plywood & Veneer Co. 
Air Associates, Inc. 

Aircraft Lumber Co. 

Algoma Plywood & Veneer Co. 
American Aviation Corp. 
American Plywood Corp. 

Ault & Wiborg Corp. 


Pike Dial Lumber Co. 
Posey Mfg. Co. 

Sloane, W. & J. 

Story & Clark Piano Co- 
Technical Ply-Woods 
Thompson Mahogany Co. 
Plywood Corp. 

White Bros. 

Wood-Mosaic Co., Inc. 

Yoho & Hooker Lumber Co- 


( , - ~_pcmamaamd 


MISCELLANEOUS 

Addresso Graph-Multigraph Corp- 
(Office machines) 

Briggs & Stratton Corp. 
(Portable gas-electric genera- 
tor units) 

Cleveland Shopping News 
(Template duplication) 

Executive, Inc. 

(Cc Sommunication system) 

Poole Bros., Inc. 
(Tickets-timetables) 

Remington Rand, Inc. 

(Office machines) 


John A. 





Aviation Suppliers 


ADDRESSES e 


A 
B.C. Products, Inc., 11952 Montana Ave., W. Los 
Angeles, Cal., Pres.—Betty Wilson 
— Plug Div., General Motors Corp., Flint, Mich., 
—— Mer.—George Mann, Jr.; Sales Mer.— 


rwood 
‘ H | mtn Prods. Co., 3421 E. 22d St., Los 
Angeles, Cal., —R. 

l-Howe Co., 53 W. Jackson Blvd., Chicago, Ill., 
Pres.—M. O. Haeger 

ns ag Co... Lansing g, > eee Pres.—Talbert 

. VanKk 

curate inculated Wire Co., New Haven, Conn., Pres. 
-J. T, Whalen 

turate Spring "Mfg. Co., 3819 W. Lake St., Chicago, 


ime Mfg. Corp., 1231 E. Erie Ave., Philadelphia, Pa., 
Pres, & Gen. Mgr.—Geo. Jones; Sales Megr.—S. T. 


Vea 
on Colloids Corp., Port mom, Mich. 
cklin Stamping Co., Toledo, 
me Electric Welder Co., " 318 Fruitland Rd., Los 
_ . M. Levyn; Sales Mer. 


mt Pattern & Too! Co., ne., 232 N. Findlay St., 
me Plating Co., 4330 Aprookiyn Ave., Los Angeles, 

Cal, Partners—J. C. Bessolo, M. Glattenberg 
Stamping & Mfg. Co., Pitts., Pa., Pres.—Charles 


t Steel Co., me agen + Chicago, Ill., Pres.— 
C. 8, Tr . MacChesney ; V.P& 


gr.—C, 
me White Lead % Calor. Works, Detroit, Mich., V. P. 
r Se. Mer.—C. A. Campbell; Sales Mer. =o We 


wn Bearing o New Britain, Conn., Pres.—Jacob 
Neubauer: V. P,—Michael Neubauer 
Electric’ Co., 3163 Fulton Road, Cleveland, 0., 

Pres.—J. McComb 

mark Corp., The, 9-13 Morrell St., Elizabeth, N. J., 
Pre.—H. ©. Bates; Sales Mgr.—Andrew Murdock: 
Gen. Mgr.—S. R. _ Re ly 
ero C ene 0., Pres., Treas.—George P. 

Gen. gr.—Edward D. Jackson 

us Prctucts Corp., ue N. Bleeker St., Mt. Vernon, 
N. Y., Pres.—C. W. Prochaska 

ams & Westlake Co., The, Elkhart, Ind., Pres.— 
4 mn A. vV. P. & Gen. Mger.—W. T. Brassil 
dams Co... 4th St., Dubuque, Ia., Pres.— 
Eugene A.} ams 


Addresso Graph-Multigraph Corp., Cleveland, O., Gen. 
Sales Mer.—Victor C. Cole 

Precision Products Corp., 1077 Van Owen S&t., 
Burbank, Cal., Pres.—H. Ray Ellinwood ; Gen. Mgr.— 
patold P. Wade: Sales Mgr.—H. R. Trissel | 

ce Aluminum Castings cn. .» Chicago, Ill., Pres.— 
lan W. Wilson; Sales Mer.—A. J. Peterson 

ince Spring Corp., 1749 Carroll Ave., Chicago, Ill., 
aie @. Mueller; VP, Gen. & Sales Mgr.—D. E. 


* a oat” Co . Cal., Pres.—C. A. Herberts 

ral mica & Too! Corp., 38-27 30th St., Long 

atc ye Y., Pres.—Joseph Schaefer; Gen. 
mae: Co., 1003 Lorain Ave., Cleveland, 0., 


anenther Clothing Co., Beacon, N. Y., Pres.—Louis 
er; Secy.—John E, Liebermann 
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Aero Parts Mfg. Co., Inc., 411 E. English, Box 148, 
Wichita, Kans., Pres.—J. A. MacCullough; V. P.— 
D. W. Dawson 

Aero Products, Vandalia, Ohio 

Aero Publishers, inc.,. Glendalé, Cal., Pres.—H. E. 
aan: Vv. P.—L. D. Bonham; Sales Mgr.—S. 

ame’ 

Aero Research wed a. ee Pa Williams *. 
cee N. Gen. Megr.—D. 

Aero screw Co., Rockford, Il., Pres. & Gen. Mer.—F. 
wide ill; —_ Mer. —Loyall L. Barr; Sales Mgr.— 


Pp. Lin 

Aero Sot Plug, Inc., 161 6th Ave., New York, N. Y., 
Pres.—W. E. Blood; V. P. —L. R. Dooley 

Aero Supply Mfg. Co., Inc., Corry, Pa., Pres. —Frank N. 
Ames; V. P. & Sales Mer. —Sam J. Irvine 

Aero Tool Co., Burbank, Cal., Pres.—Lester Deutsch; 
Gen. Mer.—Phil Holzman 

Aero m - Co., Roosevelt Field, Mineola, L. I., N. 
Partners—Ernest Scheifele, James G. McInt tosh 

Aero-Coupling Corp., Burbank, Cal., re —_ . Eisen- 
man; V. P. and Gen. Mer.—H. 

ee instrument Co., fa ow York, my Y¥.. 
Pres . Urfer; Sales Mer Amann 

hiauanae Products Corp., Cweat ‘Hazleton, Pa., Pres.— 
M Grontkowski ; & Sales Mgr. —wm. D. 


onnell 
Aeronautical Machy. Corp., 441 Lexington Ave., New 
York, N. Y. 


or 
Aeronautical Mfg. Leg per Pelee, N. Y., Pres.— 
tt M. Patterson; V. P.—Clifford J. Lane 

pr ¥A Products, Inc., 18100. “Ryan Rd., Detroit, 
Mich., Pres.—Alfred Jackson; V. P. & Gen. Mer.— 
Charles Layman; Gen. Mgr. ‘Carl Sorensen; Sales 
Megr.—George Peterson 

Aeronautical Radio Co., Roosevelt Field, Mineola, L. I., 
N. Y., Pres.—G. Ww. McCauley; Sales Mgr.—Edward 
Berliant 

Aeronautical Teaging Co., 229 Rockaway Blvd., Spring- 
field Gardens, L, N. Y., Mgr.—A. W. Alper 

Aeroproducts — ‘Maes ‘Motors Corp., Dayton, O., 
Pres.—E. C. Wilson; Gen. Mgr.—W. J. Blanchard 

Aeroproducts Mfg. 1012 Baltimore Ave., Kansas 
ity, Mo., Pres.—C. W. Beck 

Aeroquip Corp., Jackson, Mich., Pres.—D. T. McKone; 
Gen. Mer.—M. W. Brandau 

Aetna Plywood & Veneer Co., 1731 Elston Ave., Chicago, 
Ill., Partners—Arthur Schwanke and Don i. Davis, 
Sr.; Sales Mger.—Don L. Davis, Jr. 

Agawam Aircraft Products, Inc., Sag Harbor, L. I.. 
Pres. & Gen. Mgr.—Albert P. Loening 

Agfa Ansco—Div. General Aniline & Film Corp., Bing- 
hamton, N. Y., Pres.—Robert £ McConnell; Asst. 
VP & Gen. Mgr.—G. Harrison Echols; Sales Mgr. 
(Gov.)—Josef M. McBride; Sales Mgr.—James For- 


resta’ 
Sales Mer.—F. 0. 


tal 

Ahlberg Bearing Co., Chicago, Ill., 
Burkholder 

Air Associates, Inc., Bendix Airport, Bendix, N. J., 
— & Sales Mger.—H. I. Crow; Gen. Mgr.—cC. E. 
ei 

Air Radio & Instrument Corp., Chicago, Il. 

Air Reduction Sales Corp., 60 E. 42 St., New York, 
N. LS Pres.—C. S. Munson; Sales Mer.—C. D’w. 


G 
Air Trancpert Equipment, Inc., Garden City, N. Y.; 
Pres.—Alex. A. Pedu; Gen. Mgr.—William Goetz 





PERSONNEL 


Alradio, Inc., Stamford, Conn., Pres.—J. B. Corbain; 
n. —Leo Jacobson 

Airco Tool Co., Santa Monica, Cal., Pres.—J. W. 
Sheehan; Sales Mer.—H. W. Meister 

Aircraft Accessories Corp., Burbank, Cal., Pres. & 

gr.—R. C. Walker; Exec. V. P.—T. E. Colvin 

Aircraft Accessories Corp., Kansas City, Kansas, Pres. & 
Gen. Mer.—R. C. Walker; Sales Mgr.—Robert 8. 
Van Cleve 

Aircraft Appliance Corp., 231 So. 6 Salle St., Chicago, 

-» Pres.—Dillon B. Brown; Vv. P.—E. N. Brown 
ay a ee lone Beach, Cal., Pres., Gen 
rvey N. Martin; V. P.—J. Walter Martin 

Aircraft. Components, 8000 Woodley Ave., Van 

on G. Budwig; Sales Mer.— 

Aircraft Development Co., waineen, D. C.. Pres.. 
Ch Engr.—William A. Drigge’ 

Aircraft ‘Engineering Products. “ine., Clifton, N. J.. 
Pres. — Ga. — Gen. Mer.—Mrs. Germaine 
Roth; Sales Mgr.—. "Roche 

Airorat Fitting — “The, 1400 E. 30th St., Cleve- 


pr % Hardware Mfg. Co., Inc., > ian Ave., 

acl ia fs F-2, — & Gen. —O. Mazzei;: 
Mer.— 

Alvorate indicators 7 e142 8S. Cooper St., Memphis, 
Tenn 8.—H. L. McPherson 

Aireraft a Corp., Tenafly, N. J., Pres.—Charles 

Aircraft Testenneee Service Inc., 11201 Conner Ave., 
Detroit, Mich., Pres.—C. H. Rennwald; Gen. Mgr.— 
A. V. Binard 

Aircraft Lumber Co., 8 E. 7th St., St. Paul, Minn., 
Pres.—John B. McGrath 

Aircraft ey Corp., Burbank, Cal., nae Bd om. 

er.— me Robins; Sales Mer.—H. E 

Aircraft a “Marine Specialty Co., Inc., 302 " "Central 
Ave., Baltimore, Md., Pres. —Henry duPont Baldwin 

— =e Inc., Colorado Springs, Col., 

Gen. —P. W. Nichols; Treas.—M. A. Ohlander 
aircraft Paris Prod. Corg., Ann Arbor, Mich., Pres.— 
Aircraft Products Co., Franklin & Lacey Sts., West 

Chester, Pa., Partners—Eugene K. Gray; John H. 
Stephens 

Aircraft Products, Inc., 660 Union ane, _ Memenie. 
Tenn., Pres.—Edward M. Knoff; V. Hd. 


Johnson 
— Publications, 370 Lexington Ave., New York, 
v. Y. 


Aircraft Radio Corp., Boonton, N. J., Pres.—L. M. Hull 

Aircraft Screw Products Co., Inc., 47. 23 35th St., Long 
Island City, N. Y., Pres. & gr.—Benjamin 
Sack; Sales Mgr.—Harkness W. Gane 

Aircraft Specialties Co., 601 So. Anderson St., 
Angeles, Cal., Pres. & = Mer.—J. Loren it 
Sales Mer.—T. K. Tem 

— Fes I = “Co. Rockford, Ii1., 

il y' 

Aircraft Steel & Supply Co., The, 415-25 N. 
Wichita, Kan., Pres.—O. W. Wortman; Gen. 

F. H. Mc wy Sales Mer.—L. A. Shore 

Aircraft Tool & Die Corp., 551 Fifth Ave., Kew York, 


Aircraft Tools, Pa 750 E. Gage sy Los Angeles, 
Cal., Pres Gen. — Wade E. Miller; Sales 
Mer. —James on. Glassm: 

(Porn to pose $15) 
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Cuno-Chosen 


BY MOST ENGINE AND AIRCRAFT MANUFACTURERS 


Builders of today’s aircraft have faith in the depend- 
ability of Cuno Filters for protecting fluid systems — 
engine and supercharger lubrication, as well as hydraulic 
control and glycol heating systems. 

Since commercial aviation’s earliest days, Cuno engi- 
neers have worked closely with aircraft designers — devel- 
oped the first filters to provide positive, uninterrupted 
removal of sludge. Today, Cuno filters are accepted as 
“standard equipment” for almost every fluid-protection 
job on the modern plane. 

Cuno’s filtration-maintenance service stems directly 
from the widespread acceptance of “‘the filter that cleans 
itself in flight’. Following through on its responsibility to 
safeguard vital fluids without interruption or delay... 
Cuno’s maintenance and advisory staff, working closely 
with service depots, makes sure that all operating crews 
know the construction and maintenance facts about this 
simple compact, lightweight filter. 


Cuno Engineering Corporation, 702 South Vine Street, Meriden, Connecticu: 
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Fewer “Maintenance-Minutes” 
Per Hour of Operation 


Cuno Filters can operate without attention for period 
much longer than the longest flight — cleaning is quick 
and easy. There is nothing to remove or replace. The a’i- 
metal filter element is dependable — turning a handle 
rotates the filter discs past stationary cleaner blades whic! 
comb out imbedded as well as adherent solids. Complete 
automatic cleaning — desirable for engine lube systems — 
is made possible by the tiny Cuno hydraulic motor whic: 
is mounted on the filter and is powered by the same oil ‘t 


helps to clean. Occasional inspection and the removal of 


sludge from the filter sump are all the attention needed. 


AVIATION, February, 198 
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-.-ON SHRINK FIT 


MPANY NAMES L 
COTARTING WITH 





ASSEMBLY OF AIRPLANE 
LANDING STRUTS! 















—reduces cost 


These airplane landing struts, requir- 
ing a permanent shrink-fit, were form- 
erly assembled in 20 minutes including 
heating time. This was done by heat- 
ing the female part only. 

With the installation of a Deepfreeze 
Cascade Industrial Unit, in conjunc- 
tion with heating, the time has been 
reduced to 10 minutes—rejects mini- 
mized. 


HOW IT’S DONE 

The female part is heated in an oil bath 
at 450° F. and expanded .005’’. The 
male part is shrunk .003”’ in a Deep- 
freeze Cascade —120° F. Chilling 
Unit. The time in oil bath is 5 min- 
utes—time in Deepfreeze 5 minutes. 
The cooling timeto room temperature, 
in a jig, is 5 minutes—total 10 min- 
utes. They are then inspected and 
wheel spindle must indicate within 
003”. 


HOW DEEPFREEZE CAN HELP 
YOU... Deepfreeze sub-zero tempera- 





Deeptreeze metal chilling 
assures permanent assembly 


tures (as low as —120° F.) can help 
you in any one or all three of the fol- 
lowing metal working operations: 


1—Shrinking of metals for ease of 
bearing assembly, etc. 


2—Testing of metals for reaction of 
sub-zero temperatures to aircraft in- 
struments, etc. 


3—Treating of metals for prevent- 
ing growth or warp in gauges, etc. 


FREE Additional Data 
and proof of the outstand- 
ing success of the Deep- 
freeze method for chilling 
metals are included in this 
booklet. Write for your 
copy today. 





MOTOR PRODUCTS CORPORATICGN 
2312 DAVIS ST., NORTH CHICAGO, ILLINGIS 


Ay 





1 of Shrinking, Testing 


increased productior: 


Case Study from the Files of Deepfree:: 


The Sub-Zero Method 
and Treating of Met«'s 


a-fide inquiries 





* Name on request to bon 














Data and Part Informatio: 


Shrink-fit assembly of aircraft landing 
struts. 


Diameter of bore —4.843”’ +- .002” 
Diameter of mating part — 4.843’. 





REQUIREMENTS 
To obtain a permanent shrink-fit assem- 
bly of airplane landing struts. 


DIFFICULTIES 

Former method by heat only, unsatis- 
factory—could not hold even tempera- 
ture. Too many rejects requiring pull- 
ing apart or disassembly. 


Other Difficulties... 


Dry ice was too costly, took too much 
time to crack and prepare. ..would not 
handle present production require- 
ments. 


SOLUTION 

The Deepfreeze Cascade — 120° F. Unit 
used in combination with an oil bath 
for mating part, meets every require- 
ment, doubles production. 


SAVINGS 

In addition to savings in time, new 
method saves approximately $30.00 
per day—cost of dry ice. 
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welders, Inc., Wichita, Kan., Pres.—O. A. 
op; Gel. Mgr. —Wyman L. Henry 

i, & Fabrication, Inc., Upper Darby, Pa., Pres. 
Pamphilon ; Sales Mger.—F. R. Dieterich 

vied sonata Blvd., Los An- 

pres. mad. €. GBticies os. bw Gen. Mer.— 

urownlee; Sales Mgr. sole J. Hostetter 

, 5-33 48th Ave., Long Island City, N. Y., 

- Soskice; V. P.—N. N. Solovioff 

»., 5200 Harvard, Cleveland, O., 
:¥. & $ Gen. Mer.—O. H. 
KF, M. Pav 

“Marine ,. 3. inc., Clearfield, Pa., 
lore W. Stemmler 

craft Instruments Co., 1030 Western Ave., 

. Cal., Pres.—John F. Carssow; Treas.— 


Ww 
‘craft, Inc., 25-17 43rd Ave., Long Island 
Pres.—R. Decat 
ine., Hatboro, Pa., Pres.—Samuel Y. Gib- 
» & Gen. Mgr.—B. Curtis Grieb 
ig. Co., College Pk., Md., Pres.—Rex C 
Pp. & Gen. Mger.—A. A. Ginsberg 
Ltd., 1114 N. Sycamore, Los 
Gen. Mer.—E. L. Hollywood 
Frankfort at Delaware Ave., 
G. H. Clamer; Gen. 
Sales Mgr.—Leon B. 


y hedware 


Pres.— 
Schaaf ; 


dam, Jr.; 


> Industries, Inc., 501 W. 35th St., Chi- 
Pres.—V. 8S. Johnson; Gen. Mer. mae © 


Co., Sioux City, Iowa, V. P. & Sales 
Jacobsen 
2628 Big Bend Blvd., St. Louis, Mo., 
'gchellenberg; Sales Mer. —R. S. Dawson 
! ove. a Warner, 1820 Diversey 
nicago, 
ion me Mfg. Div., Electric Auto-Lite, 


an & Veneer Co., Algoma, Wis 
Aircraft _Products, Inc., Long Beac h, Cal., 
; Sales Mer.—W. R. Bennett 
72 Washington St., New York, 
1. .—J. W. Rockefeller, Ir. 
ny Forging Co., Pittsburgh, Pa. 
y Ludlum Steel Corp., Pittsburgh, Lig » Pres.— 
¢. Batcheller; Sales Mer. —h. M. All 
SENC., Mee 'B., 133 Sheldon St., Hartford, Conn. 
Aviation Corp., Baltimore, Md., Pres.—Richard 


Breed, id 

Controi Co., 227 Fulton St., New York, N. Y., 
w—F. Il. Gillette 

halmers Mfg. Co., 1126 So. 70 St., 


(o., The Louis, 427 E. Stewart St., 


-Prouty, Inc., Danville, Ill., Pres.—D. FE. Willard; 
m. Mer.—T. B. Older; Sales Mgr.—N. B. Hart 
pSorayer Co., 2040 Book Bldg., Detroit, Mich. 

eel Equipment Co., Inc., 811 ‘Archer Ave., Aurora, 


Mfg. Co., 1615 Madison Ave., S. E., Grand 

yids, Mich., Pres. & Gen. Mer. —H. G. Alofs 

Metal & Rolling Mills, Inc., 363 Hudson Ave., 

pa oe Y., Pres.—I. I. Shonberg; Gen. Mgr.— 
VP_H. Shonherg 

"enincering Corp., 1 Hillcrest Ave., 


Milwaukee, 


Milwaukee, 


Milldale, 


+ Foundry & Machine Works, Lancaster, O., Pres. 
porge H. Alten; Gen. Mgr.—Merle R. Ruff; Sales 
g—Henry Winland 

imm Casting & Eng. Co., 2039 S. Lenox S&t., 
vaukee, Wis. 

mum Co. of America, Gulf Bldg., Pittsburgh, ae ‘ 
Roy A. Hunt; V. P. & Gen. Mer.—Geo. J. 


ley 

nit Goods Mfg. Co., Manitowoc, Wis., 
J. Vits; Aviation Sales Mgr.—R. X. Stiefvater; 
m Sales Mer.—A. S. Krainik 

ium hae aga Inc., Cincinnati, O., Pres.—John 
Hierle ; Sales & Gen. Mgr.—H. J. Hater 

inum Ladie Co., Worthington, Pa., Pres. & Gen. 
t—§. H. Carbis 

kl Filter Co., Inc., 306 Central Ave., Louis- 


Pres.— 


n Aircraft Radio—Div. Searle Aero Industries, 
» Hawthorne, Cal., Pres., Treas. & Ch. Engr.— 
shal 0. Searle; Sec.—Vincent A. Marco 

n Airport Equipment Co., 5958 Washington 
il, Chicago, Ill., Owner—George F. 

an Armament Corp. -» New York, N. 3 
q Miranda, Jr.; Sales & Adv. Mgr.—William F. 


ra 4s ce Elec. Co., 1033 W. Van Buren St., 
ago, Tll. 
tan Aviation Corp., Jamestown, N. Y., Pres.— 
N. Webster; Gen. Mgr.—Keith Rider; Sales Mgr. 
Paul Johnston 
ian Blower Corp., Detroit, Mich. 
tan Bosch Corp., Springfield, Mass., Pres.—D. P. 
: Sales Mer. —Edward Cc. Peck 
tan Brass Co., The, Waterbury, 
iS. Judd; V. P. Sales—John A. Coe, Jr.; V. P. 


aR. 1 Bassett 

tan Cellulose Co., Indianapolis, Ind., Gen. Mgr.— 
ls R. Sereinskv 

tan Central Mfg. Corp., Connersville, Ind., 

miders 1. Jones 

ie & Cable Co., 230 Park Ave., New 
tan Chemical Paint Co., Ambler, Pa., 
Inc., Newark, N. J. 


i Cherskey 
ake Co., 30 Rockefeller Plaza, New 


Conn., Pres.— 


Pres.— 
Pres.— 


itan Coils, 
, Pres.—W. B. Bell; Sales Mgr. of Plas- 
, -C, J, Romieux 
pian De ‘signing & Engrg. Co., 1209 Washington 
Bl, Detroit, Mich., Pres.—R. A. Dahlstrom; Gen. 
r—D. Maloney 
tan Enaineering Co., Philadelphia, Pa. 
an Felt Co., Glenville, Conn., Pres.—John T. 
Wess; VP, —Jule F. Marshall 
Byrkit St., 


can Foundry Equipment Co.. 301 S. 

tawaka, Ind., Pres. & Gen. Mgr.—Otto A. Pfaff 

ls Mer. Leslie L. Andrus 

an Fdry. & Furnace Co., 

%. & Gon. Mgr.—H. A. Soper 

-. Gas Accumulator Co., Electrical Div., Eliza- 
1., Pres.—L. M. Merrill; V. P.—J. B. 


Bloomington, Il... 


he 
N Gas Furnace Co., er. = J., Pres.— 
W. Machlet; Sales Mer.—E. C. 
Hair & Felt Co., leccieninne Start, Chicago, 
» Pres.-N. S. McKay: Sales Mer.—W. J. Berry 
n Hammered Piston Ring. Div. of Koppers Co., 
mh & Hamburg Sts., Baltimore, Md., V. P.—A. W. 
on; Works Mgr.—E. A. Koether; Sales Mgr.— 
“A. Worthington 
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American Hard Rubber Co., 11 Mercer St., 
Ae hae —F. D. Hendrickson; Sales 
Glaenze! 

American "Heating & Ventilating Co., Philadelphia, Pa., 
Pres. & Saies sigr.—vrausx uv. Windell 

American Instrument Co., Silver Spring, Md., Sales 
Mgr.—Chas. L. Schuettler; Gen. Mgr. & Pers. Dir.— 
Leopold Freeman 

American Lady Corset Co., 1060 W. 
Mich. 

American LaFrance Foamite Corp., Elmira, N. Pres. 
—E. E. O'Neill; Mer., Aviation Dept.—R. w “Allen: 
Sales Mgr.—J. 0. Binford ; 

American Leather Products Co., Div. 
Lite, Indianapolis, Ind. 

American Machine.& Metals, Inc., + Moline, Ill., Pres. 
—P. G. Mumford; Gen. Mgr.—J. C. van der Pyl; 
Sales Mgr.—Wayne Mendell 

American Magnesium Corp., Cleveland, Ohio 

American Manganese Bronze Co., Rhawn & Torresdale 
Ave., Philadelphia, Pa., Pres.—T. H. Addie; Sales 
Mgr. ‘—W. B. Wilkins 

American Measuring Instrument Corp., The, 40 W. 
22nd St., New York, N. Y. 

American Metal Hose Div., American Brass Co., Water- 
bury, Conn., Pres.—Clark S. Judd; V. P., Sales— 
John A. Coe, Jr. 

American Metal Works, 1517 Germantown Ave., Phila- 
delphia, Pa., Pres.—R. S. Perrott 

American MonoRail Co., 13107 Athens Ave., Cleveland, 
O., Pres.—H. M. Miller; Gen. Mgr.—J. P. Law- 
rence; Sales Mgr.—C. deV. Miller 


New York, 
—G. B. 


Fort St., Detroit, 


Electric Auto- 





— Nickeloid Co., Peru, Ill., Pres.—F. M. Maze; 
VI? & Gen. Mgr.—Carl C. Struever 
Amarlean Non Gran Bronze Corp., Berwyn, Pa., Pres.— 
P. Exton Guckes; Gen. Mgr.—John McMahon 
American Optical Co., Southbridge, Mass., Pres.— 
George B. Wells: V. P.—Ira Mosher 
American Paulin System, 1847 So. Flower St., Los An- 
geles, Cal., Pres. & Gen. Mgr.—Arch F. Munter; 
Vv. P.—H. A. Munter 
American Pencil Co., 500 Willow Ave., Hoboken, N. J. 
American Phenolic Corp., 1830 S. 54th Ave., Cicero 
l.O., Chicago, Ill, Pres.—Arthur J. Schmitt; Sales 
Mer.—Wm. Rous 
American Photocopy Equipment Co., 2849 N. Clark St., 
Chicago, IL. 
American Plywood Corp., New London, Wis., Pres.— 
Frank L. Zaug; V. P.—Dawson F. Zaug; Sales Mgr. 
Harold M. Zaug 
American Propeller Corp., 1333 Alexis Rd., Toledo, O., 
Pres.—W. F. Wise; Plant Mgr.—W. N. Wood 
American Radiator Co., New York, N. Y. 
a Radio Hardware Co., 476 Broadway, New 
ork 
American Radio Mfg. Co., Inc., ign Field, Dallas, 
Tex., Pres.—Wm. F. Long; V. & Gen. Mgr.— 
Milburn B. Andrews 
American Rolling Mill Co., Middletown, Conn., Pres.— 
Charles R. Hook; Sales Mgr.—John Ingwersen 
American Roof Truss Co., 6850 Stony Island Ave., Chi- 
cago, Ill., Pres.—W. i. Waddington; Gen. Mgr.— 
E. F. Waddington; Sales Mgr.—Ray J. Waddington 





FOR REMOTELY 
POSITIONING A 


the g like. 








CONTROL MOTOR... 


dependable and durable. 
BARBER- “COLMAN COMPANY 





When the knob on the “‘setter’”’ is turned to any desired 
position, the Control Motor automatically assumes 
the corresponding position, and holds it. An ideal unit 
for rernote positioning control of flaps, air:valves, and 


ELECTRICALLY operated, light in weight, 


Write for Bulletin fF -1781. 











T won’t be long. Very soon, now, boys and girls like these will be flying the planes of tomorrow... 
& planes rivalling the automobile in practical usefulness . . . planes in which all America will take to 
the air on a scale only dreamed of today. 


Aircooled Motors Corporation is proud to think 
‘that many of them, from their earliest training, will 
learn to trust the power and dependability of 
Franklin engines. 


Franklin’s 43 years of air-cooled engine building 
experience have made these engines the choice of 
practically all light plane manufacturers. Looking 


toward the future, Franklins already have powered 
several of the most promising new planes, including 
the amazing Sikorsky helicopter and 7 
BR i: AR RIES: ate: 


Yes, these boys and girls can count on Franklin to 
build ever-finer engines for tomorrow’s finer planes. 


AIRCOOLED MOTORS CORP., SYRACUSE, N. Y, 





DESIGNERS AND BUILDERS OF WARPLANE ENGINES FOR THE ARMY AIR FORCES and NAVY BUREAU OF AERONAUTICS 








Rubber Mfg. Co., Oakland, Cal., Pres.—N. S. 


poise saw Mill Machinery Co., Hackettstown, N. J.. 
—Roger D. Prosser; P. & Gen. Mgr.—W. E. 
build: Sale Mgr.—E. A. Mayberry 
san Screw Co., 21 Stevens St., Providence, R. I.. 
.-p, ©. Nicholson; VP & Gen. Magr.—E. E. 
Mark: Sales Mgr.—C. O. Drayton 
san Screw Prods., Los Angeles, Cal., Pres.—Alex 


n : & Wire Co., Rockefeller Bldg., Cleve- 
j, 0., i’ves.—Clifford F. Hood; V. P. & Gen. 
;—John May; Spec. Avia. Rep.—C. W. 


ermometer Co., 2917 Clark Ave., St. Louis, 
.-John Robertshaw; Gen. Mer.—E. A. 
vies Mgr.—Jos. L. Gabris 

Machinery Co., 810 E. 61st St., Los 


ansformer Co., Newark, N. J., Pres.— 


. Hunter 
Ture Bending Co., Inc., 5 Laurence St., 
Conn., Pres.—Henry W. Jones, Jr.; 
°. B. Kingsbury 
scose Corp., 350 Fifth Ave., New York, 


indow Glass Co., Farmers Bank Bldg., 
va., Pres, & Gen. Mgr.—Wm. L. Munro; 
p.--A. §. Crandon; Mgr.—Chas. H. Pascoe 
B. ©., Waltham, Mass., Pres.—B. C. Ames 
., Milwaukee, Wis., Pres. & Gen. Mgr. 

; Sales Mger.—J. D. Zaiser 
‘ Chrysler Corp., 6501 Harper Ave., De- 
, Pres.—-A. J. Langhammer; Sales Mgr.— 


tien 
ire & Cable Co., 25 Broadway, New York, 
Pres.—H. Donn Keresey; V. P.—W. E. 
; Sales Mgr.—L. R. Love 

s. Mfg. Co., 1907 Kishwaukee St., Rock- 


rd, Tl. 

, on Flax Fiber Co., Buffalo, N. Y., Pres., Pur. 
Agt—Henry Anderson 

rews Laboratories, Chicago, Ill.—Owner & Dir.— 


F, Andrews 
& Perillo, Inc., 39-30 Crescent St., Long 
nd City, N. Y., Pres.—F. J. Perillo 
orp. of America, 10 E. 39th St., New 
N. Y., Pres.—Aug. Rust-Oppenheim; Sales 
. Hewett 
ier Corp., ramingham, Mass., Pres.—Otis Angier 
nis, R. B. Co., Indianapolis, Ind., Gen. Mgr.—R. B. 


ti-Corrosive Metalproducts Co., Castleton-on-Hudson, 
N. Y., Pres.-Edmund F. Bainbridge 
to Mossberg Co., 122 Horton St., Attleboro, Mass. 
x Machine & Tool Co., The, Dayton, O.. Pres. & 
Gen, Mgr.—-Carl A. Lange; Sales Mgr.—Paul R. Baker 

Tool Co., Inc., The, Bridgeport, Conn., Pres.— 
§, B. Swanson; V. P.—S. Swanson 

, §. & Co., Inc., 18 Fulton St., New York, N. Y., 
—Pres, George I. Appel 

Electric Co., 1701-29 Wellington Ave., Chi- 

cago, Ill., Pres.—A. I, Appleton; V. P. & Sales Mer. 
—M. J. Whitfield 

Systems, Inc., 385 Girard Ave., New York, N. Y., 
Pres.—Edward L. Greene; V. P. & Sales Megr.— 
A C. Kaestner 

Roof ppeneteaetion Co., 55 W. 42nd St., New 


fork, N.Y. 
Co, The, 7301 Bessemer Ave., Cleveland, O., Pres. 
-H, E. Wise; Gen. Mgr.—Emil Spoerry 
eres. bee _ > _—— fe. Chicago, IIl., 
nA. Arens: ¥. P, en, r.—C. Norton; 
Sales Mgr.—B. Borcherdt ’ ree 
i 7 Bros. Tool Co., 348 N. Francisco Ave., Chi- 


ong Cork Co., Lancaster, Pa., Pres.—H. W. 
Prentis, Jr.; Gen. Mgr., Munitions Div.—J. J. Fitz- 
patrick; Mgr., Aircraft Dept.—V. R. Despard, Jr. 

fg. Co., 303 Knowlton St., Bridgeport. 

i S. . I. Ashmun; V. P.—H. S. Ashmun 

t Motor Co., Warsaw, Ind., Pres. & Gen. Mgr.— 
8H. Arnolt; V. P. & Sales Mgr.—F. S. Collins 

Equipment Corp., The, Bryan, 0O., Pres.—J. C 
Markey; V. P.—J. P. Johnson 
mow Brass Fdry., 733 New High St., Los Angeles, 
Cal., Pres. & Gen, Mgr.—D. E. Gilbert 
ow-Hart & Hegeman Elec. Co., 103 Hawthorne St.. 
Hartford, Conn., Pres.—John R. Cook; V. P. & Sales 
Mgr.—G. C. Barry 
tet Grinding Machine Co., 15 Sagamore Rd., Worces- 
te, Mass., Sales Mer.—A. B. O’Donnel 
zat Corp., The, 830 Market St., Youngstown, 0. 
i bose hig 3 . vane Be St., Chicago, 

1» Pres.—C, er Davis; V. P. a _— 
Joseph Kuchar a 
7 E. C. & Co., Indianapolis, Ind., Pres. & Gen. 

et C. Atkins; V. P. & Sales Mgr.—K. W. 


Atkin 

Mantic Diese! Corp., Codwise Ave., New Brunswick. 
Me J., Pres.—J. §. Johnson; Gen. Mgr.—J. S. 
jehnson : Sales Mer.—J. G. McCarthy 

pitie Refining Co., 260 S. Broad St., Philadelphia, 


on Brass Fdry., 1901 Santa Fe Ave., Los Angeles, 
fia Pres.—-F'rank Anderson 

os Drop Forge Co., Lansing, Mich., Pres. & Gen. 
, rR. H. Scott; Sales Mgr.—N. R. Buckingham 
oa Press Co., Kalamazoo, Mich., Pres. & Gen. Mgr. 
Kater oye nniman ; Vv. P. & Sales Mer.—G. C. 


it Steel Casting Co., 1963 Elmwood Ave., Buffalo, 


burn Button Works, Inc.,’ Auburn, N. Y., Pre 
, a Ss s.— 
Douglas Woodruff; Gen. Mer.—E. B. Crawford: 
sales Mgr.—W._A. Freyer 
ow 7 L. Go., The, Columbus, O., Pres. & Gen. Mgr. 
ult & . Brooks; V. P. & Sales Mger.—G. B. Matt 
Wibore Corp., 1764 Dana Ave., Cincinnati, 0.. 
Wie Oo! : R. Esposito 
stin Co, The, 16112 Euclid Ave., Cleveland, 0., 
—G. A. Bryant; V. P.—G. W. Plaisted 
iarms, Inc., 880 Market St., Youngstown, 
R. Perkins; V. P. & Sales Mger.—W. J. 


Doy 
atte Electric Co., 1083 W. Van Buren St., Chi- 
Tl res.—P. W. Conrad; Gen. Mgr.—W. J. 
’s Mger.—C 8S. Cadwell 
“ a. em ban 7 % os 2. 
; -»_ Pres, ales Mer.—C. E. Ogden; 
latencies dF, Smith 
Philadel Temperature Control Co., 34 E. Logan St., 
Sales Mon, Pa. Pres.—G. H. Johanson; V. P. & 
Automat 4 J. D. Andrews 
cago I ransportation Co., 101 W. 87th St., Chi- 
Twin ll., Pres.—W. G. Carey, Jr.; Gen. Mgr.—E. F. 
Automone: Scles Mer.—R. L. Wolter 
as Gear Works, Inc., Pres. 
Automotintton: Sales—F. W. McMeans 
wealth “¢., /aintenance Machinery, 2100 Common- 
alth Ave., No, Chicago, Ill. 
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That 85% of all manufacturing efforts directly depend 
on the worker's vision is a fact too often overlooked 
in the hectic rush for output . . . The most modern 
production line can reach total efficiency only when 
operators can see their tasks with unerring clarity... 
As for safety, a recent W. P. B. bulletin states that, 
under good lighting, “Accident hazards will be recog- 
nized faster—with increased chances of avoiding them.” 


WARTIME EFFICIENCY CALLS FOR PLANNED LIGHTING 


Correct visual conditions are assured when the lighting equip- 
ment has been engineered for specific needs and conditions. This 
is PLANNED LIGHTING — sponsored by Holophane for two 
generations . . . Since the war started, engineers have proved in 
hundreds of America’s leading plants how Holophane lighting 
accelerates the flow of production while it conserves critical 
materials, electricity and maintenance costs. In every instance, 
it has been demonstrated that industrial accidents* can be drasti- 
cally reduced by planned lighting which increases perception 
and eases strain and fatigue. 


CONSULT HOLOPHANE ENGINEERING SERVICE 


Without charge, Holophane experts offer complete engineering 
specifications for, the safest, most effective and economical solu- 
tion of your wartime lighting problem . . .Write for information. 
Also send for new bulletin “Lighting for War Industry”, avail- 
able to all executives and engineers. 


*Because good lighting and the saving of man-power are so un- 
mistakably linked, we have contributed to, and are cooperating 
with, the WAR PRODUCTION FUND TO CONSERVE MAN- 
POWER, Wm. A. Irvin, Nat'l Chairman, Chrysler Bldg., N.Y.C. 


== TOLOPHANE co., inc. 


HOt —=—" 342 MADISON AVENUE, NEW YORK 


ee! HOLOPHANE CO., LTD., 385 YONGE STREET, TORONTO, CANADA 











There and Back 
With Holley Automatics 


Modern aerial warfare is a matter of 
careful planning in which the use 
and conservation of fuel are calcula- 
ted with great exactitude. 


Fuel and ammunition—to run out of 
either is serious, perhaps fatal. 
Especially is this true in bombing 


HOLLEY CARBURETOR 


over enemy waters or shore objectives 


Holley Automatic Carburetors mee 
this requirement— metering theit 
fuel uniformly, automatically anc 
accurately, going and coming. 


“There and back” flying is sure wit 
Holley Automatics. 


COM PANY, AVIATION DIVISIO# 


HOLLEY 


AVIATION CARBURETOR 


BUY U. S. WAR SAVINGS BONDS 
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r Co., 8601 Epworth Blvd., Detroit. 
pnotive, Re. Le Redmond; “Gen. Mgr.—tT. G. 
- c: Sales Mer. —F. Kurt 
er ty 267 Marietta St., Atlanta, Ga., Pres.— 


4 achine Co., The, Cincinnati, 0., Pres.— 
‘i ‘Wael Sales Mer.—J. E. Shriver 

ering, ., 1390 Blashfield St., S. E., 

Pres.—M. A. Ferst 

= Market St., San Francisco, Cal., 


ty Con, 6369 Detename, Hollywood, Cal., 
—G. Marshall 
emical Co., 1030 N. Cleveland Ave., Chi- 
‘es, & Sales Mger.—H. N. Limb back’ 
Edmund F., 3750 Urban Rd., Dallas, 


B 
. 52nd St., New York, N. Y., Pres.— 


mith 
ft "Co., 27-01 Bridge Plaza North, Long 
N. Y., Partners—Seymour J. Baum, 
; Mer.—Donald F. Baum 
444 Madison Ave., New York, 
my & Gen. Mgr.—Chas. H. Babb; Mer. 
-Edward Lund 
aft Corp., DeLand, Fla., Pres. & Gen 
‘axvcll B. Harvey; Sales Mer.—D. R. Moul 
& Co., 636 Greenwich St., New York, 
—Joe Dreyfuss; V. P. & Sales Megr.—- 


it Co., Usbe City, Ind., Pres.—R. C. 
ven. Mger.—G. G. Barr; Sales Mer.—A. C. 


avizer Mfg. Co., 1267 67th St., Oakland, 
Thos. P. Bacon, Sr.; Sales Mgr.—P. P. 


21 Water St., Amesbury, Mass., Pres. 
i a ™: ialen Mar. —L. H. Gibson 
:e Co., Stratford, Conn., Pres.—L. A. 
es Mgr.—Albert Pott 
, River Rd., Bound Brook, N. J., Pres.— 
y; Sales Mgr.—Gordon Brown 
ng Co., 2182 W. 25 St., Cleveland, 0O., 
n. Mgr.—E. J. Bartlett; Sales Mgr.— 


7 HW 
ar Se Co., 405 Boulevard Bldg., Detroit, Mich., 
Pres. Sales Mgr.—H. W. Spiegel; Ch, Engr.— 


na & Tube Co., 955 S. Alameda St.. io 
, Pres.—Maude J. Baker; V. P.—R. 


. Co., 2427 E. 14th St., Los Angeles, Cal., 
F. Bakewell, G. G. Bakewell: Sales 
a cnan Cc. 7 
ldor Elec, Co., 4353 Duncan Ave., St. Tame. Mo., 
Pres.—E. C. Ballman; Sales M Mer.—E. W. Bruce 
sidwin- Duckworth Div. of Chain Belt Co., Springfield, 
Mass., Sales Mgr.—George D. Gilbert 
idwin Geothuara Div., Baldwin Locomotive Wks., 
Philadelphia, Pa., ‘ere E. Brinley; V. P. Sales 
—W. H. Harman; V. P. & Gen. Mer.—F. G. Schranz 
ltimore Paint & ?* Wks., Inc., 148 S. Calverton 
Rd. yaar Md., es.—Morris Slinger; V. P. & 


Sales Mer. Shu 
intam ~—_ Corp., "3702 W. Sample St., So. Bend, 
Ind, a Pres.—-F. W. Deming; Sales Mer.—J. F. Oehl- 


r-Colman & Rockford, Il., Pres.—H. D. Col- 
:V. & Gen. Mer.—H. A. Severson 
Pres.—H. H. Barber; Sales Megr.— 


arbour Stockwell Co., Cambridge, Mass., Pres.—Frnest 
F, Stockwell; Sales ‘Eng. —Edward T. Blanchard 

areus Engineering Co., 3931 Falls Rd., Baltimore, Md. 
arco Mig. & Sales Co., 4031 Goodwin Ave., Los 
Angeles, Cal., Pres.—Fred Jervis 

pardons & a PF pt be W. 9th St., Cleveland, 0O., 


V.P. & Huge 

Bardwell aMcAllleter, _ 7636 Santa Monica Ave., 
Hollywood, Cal, 

Barker Grinding Co., 5831 Wilmington im. Los An- 
geles, Cal., Re ce yt W. Barker, C. H. Barker 
Barnes Co., F. & John, 301 8. Water St., Rockford, 
Il, Pres. Ww. W. Barton; VP, Gen. & Sales Mer.— 
R. Billingham: 

Barnes Drill Co., Rockford, Il., Pres. —- M. Johnson; 
Sales Mer. (Domestic) —F. A: Swan 
Barnes-Gibson-Raymond, Div. of "Associated aia 
a. sito Miller ‘Ave., Detroit, Mich., Be 
Gen. Mer.—L. D. Adams; Sales Mer.—W. J. "Binck © 
Barrett-Craven Co., 3262 W. 30th St., Chicago, Ill. 

Barrett Equip. Co., 2101 Cass, St. Louis, Mo. 

ues ke ag Co., . ae Ill., Pres.—M. F. Barrett: 


Pot Siasbescetngs “Cone Beloit, Wis., Ch. Eng.—H. L. 


bare Hayward pu, Koppers Co., 200 Scott St., 
Baltimore, Md., V. P.—W. F. Perkins; Sales Engr. & 
Ady, Mer.—S. H. vam: Gen. Mer.—E. R. Hall 
Bassett, Rex, Inc., Ft. Lauderdale, Fla., Pres.—R. EF. 
Bassett, Jr.; Gen, Mer.—R. FE, Bassett, sr. 

«a3 bo. —_ ae Conn., Pres.—W. A. Rose; 


Pres.—W. J. 


. P. & Sales Mer.—J. Chester Bath 
& Machinery Ave., Cleveland, 
J. Bath; Sales Mgr.—George 


Atzl 
oo & Black, Bh. of Kendall Co., 2500 So. Dearborn 
oo. a a. Mer.—T. A. Harwood: Sales 


Per 
hineh a & ‘bon mb Optical Co., 635 St. Paul St., Rochester, 
Mi, Pres.—M. Herbert’ Eisenhart; VP & Gen. Sales 
ba r.—Carl Hallauer 
usch Mach. Tool Co., Springfield, Mass., Pres.— 
Mie. a Hemel Sales Mer Hy Wetsel 


Langworthy; vee Palma 
“btn meee ‘co., Southington, Conn., Pres.— 
3; Sales Mer.—C. W. Rush 
Mfg. Co., Hammond, Ind. 

Parsons Corp., 6 . Sth St.. Los 
.. Pres.—John 3;_VP_ Aircraft 


» Gallia 
Belden Mfc. Co., 4647 W. Van Buren St., Chicago, Ml. 
vp .—Whipple Jacobs; Sales Mer.—Henry A. Neil: 
Bel Sales—-Henry W. Clough 
» Inc, 411 No. Wolcott Ave., Chicago, Tll., 
ell; Gen. Mer.—C. FE. Allderdice, Jr. 
» 1801-15  Lasckmons Ave., Chicago, 
- H. McNabb; Gen. Sales Mer.—J. H. 
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HOW MANY CIVIL WAR METHODS 
ARE YOU USING TODAY? 


Strange as it seems, some Aircraft plants still use 
outdated, old-fashioned methods of making elec- 
trical harness connections, while employing the 
latest high-speed methods for other operations. 


Yours may be one of them! Skeptical? Well, 
it’s worth a check. 


Find out how long it actually takes to make any 
connection . .. What tedious work it involves... 
How much it costs . . . Then call in a Burndy 
representative. If Burndy can’t reduce your time 
and cost by from 50 to 400%, then we’ve been 
getting a lot of meaningless testimonials from 
grateful users everywhere. | 


BELOW: The Burndy Hylug, latest connector 
development the fastest and easiest installed 
lug on the market today. Twenty- 

three variations designed specifi- 

cally fér Aircraft. Write for your 

copy of the new Aircraft Catalog, 

No. A-43. 


HYLUG 
Type YA 


PAT. NO. 2,109,837 
AND PATENTS PENDING 


BURNDY 


107 EASTERM BLVD -N-Y- 














i. Model AW EC. 
CENTRIC; 2. Model 
AWA ECCENTRIC 
Valve Seat Grind- 
ers: 3. Model 80A 
Wet Type Aero 
Valve Refacer. In- 
formation on these 
and other HALL 


Models on request, 





@ Finer skill and training of United Nations 
pilots and crews ... superior plane design anj 
construction ... valves and valve seats in th 
' engines ground to a finer precision and finish 
... that's why "dog fights” are won before th 
planes leave the ground. 


@ We are extremely proud that HALL Wet Typ 
ECCENTRIC Valve Seat Grinders and Wet Type 
Valve Refacers are the preferred equipment in 
both factory and field; that their speed and pre 
cision are not only getting and keeping more 
planes in the air, but are providing those plane: 
with the extra speed and power they need when 
they need it. 


THE HALL MANUFACTURING CO., Toledo, Ohi 





tanca Aircraft Corp., New Castle, Del., Pres.— 
Joseph s. Wilson; VP & Gen. Mgr. —Lessiter C. Mil- 


= & Cali Co., 125 Main St., Springfield, Mass.. 
Pres. Howard A. Lincoln; Sales Mgr.—Joseph C. 


aa, “Avi tion Corp., Detroit, Mich., Pres.—E. R. 
4700 Wissahickon Ave., Phila- 


P Bendix Aviation Corp., S. 
Bend, Inc., Gen. .—T, w. Tinkham; Sales Mgr., 


at e d- 
Seer Mets. <5 B Ceutes, F.C. Frank, B.C. 


on Badio Div., Bendix Aviation Corp., Baltimore, 
Gen. Mgr.—Hugh Benet; Dir. Sales & Eng.— 

W. P. Hilliard 

nett ae al Vigeting Co., Elmwood, Conn., Pres.— 
r 3, 1a; Gen. Mgr.—John P. German 

n Mito Co., 3001 E. 18th St, Kansas City, Mo., 
Pres. & Scales Mer. —Arthur J. Benson 

n Co., “L, F., Vergennes, Vt., Sales Mgr.—M. I. 


1815" Locust St., St. Louis, Mo., 
; Sales Mgr. “_Norbert Beerend 
433 S. Spring St., Los Angeles, Cal. 
Republic Steel Corp., Canton, 0., 
. Wysor; VP chg. Op.—E. M. Richards; 
—R._ W. Helms 
ay Furniture Co., Grand Rapids, Mich., 
ace S$. Vaile; Gen. Mgr.—Wade N. Harris 
Tanning & Mfg Co., Berlin, Wis., Pres., Gen. 
Mgr, & Sules Mer.—C. M. Boettge 
Bros., 211 Leib St., Detroit, Mich., Pres.—Arthur 
Kiernan; Aviation Sales Mer.—C, E. Spo oner 
lium Corp. of Pa., Reading, Pa., Pres.—A. Ga- 
p—G. V. R. Mulligan 
nem! =quip. Corp., = 109 W. 64th St., New 
York, N Pres.—Wm. N. Davidson 
lehem “steel Co., Bethlehem, Pa 
. Co., Macon, Pres.—W. D. Anderson; 
“Sales Mer.—P. E. Findla: 
Bickford & Francis Belting Co., by Pearl St., Buffalo, 
N. Y., Gen. Mgr.—F. C. Morto 
dale & Co., James %G. ep 1211 Arch St., Philadelphia, 
Pa., Sec. & Treas.—J. Robert James 
Billings & Spencer Co., 1 Laurel St., Hartford, Conn., 
Pres. & Gen. Mgr.—W. A. Purtell; Sales Mgr.— 
W. D Endres 
4.4 Mig. Co., bly Carroll Ave., Chicago, Ill., Pres.— 
F. R P & Sales Mer. “J. F. Roche, Jr. 
tee! ‘Few. & Mach. Co., Birdsboro, Pa., 
Pre: McCauley 
Bishop Lumber Co., E. K., Aberdeen, Wash., Pres.— 
E. K. Bishop; VP—L. F. Bishop; Sales Mgr.—F. R. 


Maw 

‘a Bear Co., Inc., 44-45 23rd St., Long Island City, 
» a Me ene A. Schleicher; Sales Mer.— 

alson de 

Black k a ‘Electric Co., Kent, O., Pres.—R. J. 
lane 7. _& Gen. Mer.—M. H. Spielman; Sales 

mn Fryburg 

Back & ae Mfg. Co., Towson, Md., Pres.—S. Dun- 
can Black; VP_& Gen’ Mgr. —Alonzo G. Decker; VP 
Sales—Robert D. Blac 

_ teers. Corp. ne ‘136 Liberty St., New York, N. Y., 

Coo B. Dexter 

Bshawk Mig, Co., en ” 5325 W. Rogers St., Milwaukee. 
Wis. —H. P. Brudner; VP Sales—G. H. Goehrig 

Blackmer PUD Co., ed Century Ave., Grand Rapids, 
Mich., Pres. —Mrs. ay G. Kise; VP & — Mer.— 
N. J. Harkness; Sales Mger.—J. B. Trotm 

Blake Co., Edwar d, 634 go ER. Ave. » Newton 
Centre, Mass. 

Blanchard Bro. & Lane, 408 Frelinghuysen Ave., New- 
ark, $3 ‘eS Pres.—Joseph H. Gay; VP Sales—Wm. G. 
Resslan 

Blanchard Mach. Co., oe pee St., Cambridge, Mass., 
Gen. Mer..—H. K. Spe 

Blaw-Knox Co., Farmers ‘Bank Bldg., Pittsburgh, Pa., 
Pres, i P. Witherow; VP & Gen. Mgr.—Chester H. 


Tehma 

Bliley Elec. Co., mie dene Gen. Mgr.—F. D. Bliley; 
Sales Mg c: - E. 

Bliss Co,, Sard Ste mt 7 Ave., Brooklyn, N. Y., 

Pres,—H. ae Pin ney: VP—H. U. Herrick 

6% & Co., ine. Julius, 53s" W. 22 St., New York. 


Blumenthal & Co., Sidney, 1 Park Ave., New York, 


Biting Electric _Co., 2274 W. Ohio St., Chicago, II1., 
_ gly ). Bodine; Sales Mgr.—W. M. Yogerst 


W., Da ayton, hio 
4 ao Co., 37 «OC Kentucky Ave., Paterson, N. J., 


c satinem & J Corp., Lafayette Bldg., Detroit, 


Boice. _ &. = 930 W. Central Ave., Toledo, Ohio, 

‘ B. Boice; Sales Mer.—M. H. Buehrer 

Iton Mf. = +, 02 Campbell Ave., New Haven, Conn., 
—, rry 

junted Sea Scaie Co., Columbus, Ohio, Pres.—A. Gluck 

Ch - J. €o., 36-21 Steinway St., Long Island 

oN. WW ps Pres.—L. Bonneau; Sales Mer.—J. J. 


Bonney. Forse £. be Works, Aontews. i oes, & 
ae Mgr.- d S. Durham; Sales Megr.—A. Male 
Felt x *ine., 463 19th St., Sreckive. Xe, ¥.. 
. & Gen. Mgr.—E. W. Booth: Sales Megr.—R. S. 


ls Aircraft Nut Corp., Fe S. Main St., New Canaan, 
4 Pres.—N. J. Boots; VP & Gen. Mar.— 
W. Johnson; Sales Prod. Mgr.—R. F. Hibbert 
arner Corp., Chicago, Tl. 
Ine., E. Greenwich, R. I, ,_ Pres. —J. D. A. 
; Sales Mgr.—Fred I. Bro 
Auto Gage Co., 28 Clapp are. a ” Pittsfield, Mass., 
in ms Wk Mer.~Th ee 
Wks., Inc N. Quincy, : Pres.—H. H. 
Kerr; VP Chg. Sales & Sales Mgr.—Walter J. Henry 
Deon Ins mee! ated Wire & Cable Co., 85 Bay St., Boston, 
Bound & Gen. Megr.—H. B. Burley 
Bri, Oil. Less sa | Co., Bound Brook, N. J., 
a —W. F. Jennings; VP & Sales 


Johnso! 
oles ‘Bearias a Detroit, Mich., Pres.—S. A. 


Bowling Gr en Rub 
. ber Co., Toledo, 0., np —Stanle 
Roberts; P & Gen. Mgr.—Robert Robert H 
aur, 8. 4 F. & Co., Ft. Wayne, ong Pres.—R. 
Boyar-Seh amon; VP Prod.—R, E. Middleton 
Bever-c uliz Corp., 2110 Walnut St., Chicago, Il. 
Brady ¢ ampvell Co., 6540 Antoine St. .» Detroit, Mich. 
vod Conveyors Corp., The, 20 W. Jackson Blvd., Chi- 
a, —— secanty H. Weiss 

oy Stee te Braeburn, Pa., Pres., fs 

Mer, & Sales Mer.—T. H. McGraw, Jr. _ 
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to plants built and lightea 
for daylight operation 


Most plants operating today were designed and built for peace- 
time, daylight working schedules. Wartime production demands 
night work. Lighting based on daylight conditions is inadequate to 
serve the needs of night workers. 

Night production is generally acknowledged to be anywhere 
from 20% to 40% less efficient than daytime production. And 
poor lighting, with its consequent eyestrain, fatigue, and lower 
working efficiency, is a major cause of this slump. 

Re-lighting for 24-hour-a-day war production is the easiest, 
most economical remedy for this condition. Re-lighting does 
not mean discarding your present lighting system. It merely 
means bringing the equipment you have up to date by re- 
locating lamps to eliminate glare and shadow; increasing lamp 
wattages, re-spacing lamps, installing additional equipment to 
insure uniform lighting levels throughout your plant. A Silv-A- 
King lighting engineer can tell you exactly. 

Silv-A-King has specialized on industrial lighting for 21 
years. Silv-A-King quality equipment (fluorescent or incan- 
descent) plus a Silv-A-King “engineered layout” makes an un- 
beatable combination. 


BRIGHT LIGHT REFLECTOR COMPANY, INC. 
304 Morgan Avenue, Brooklyn, N. Y. 


Send for your copy of our 
16-page book: “Light Is An Essential 
Production Tool” 


SILV-A-KING MAKES fight WORK FOR YOU 
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*Qualifications not usually found in steel tub- 

ing are now available in high purity ingot iron 

“Globeiron” seamless tubes...highest magnetic 

permeability, plus uniform ductility, softness 

and toughness which permit fabrication into 

almost any form — tough when worked hot ; 

or cold. Ideal for electrical and radio uses; for lg: 
motor and generator housings (permitting Cities hes oa 


lighter, thinner parts than steel). form structure of 
Superior in corrosion resistance or wherever et ure Sie 

2 - with only occasional 
corrosive attack is accelerated by segrega- patches of pearl, fim, 


tions or by the non-homogeneity of steel. . dence, 
¢. 

Bruning 

*x GREAT DUCTILITY ses 

runner 

AND TOUGHNESS seo 

| 

“Globeiron” Tubing is recommend- ‘ "Cea 

ed for all severe forming opera- Bryant 

tions because it is made of very Te BE, 
high purity, low carbon iron... 
soft but tough and very ductile. 





ng those of pure 

uch better mag- 

ce Globe iron is 

niform throughout 

yn. For this reason, 
Tubing has found &. 
in. the electrical and bailar 








lard; 
Bullard 
Pres, 


Aly 
Bundy ° 
Pres, 


mendations. 


GLOBE ENGINEERS 
ALWAYS AVAILABLE 


to assist you in selecting the tubing 
with the exact characteristics you 
require. Immense production and 
laboratory facilities assure economy 
and quality control. 
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Struc. 
eiron” 
@ uni- 
ure of 
ferrite 
asional 
earlite, 


d & Co. 276 Fourth a. » New York, N. Y. 
4 Tool & +, “eubpiy Co., 344 N. Vermont ave., Los 
jes, Cal., Owner & Gen. Mer.—sohn Brand 

ng Co., Harvey, I., Pres.—LeRoy LBaumgartl; 


pay . Hess 
fae. O0" “24 E, 6th St., Newark, N. J., 


Pres Electrio Mfg. Co., 5100 N. Ravenswood Ave., 


, mh. 

separ Fabrics, Inc., Bridgeport, Conn., Pres.—H. 

Burling Naramore; Gen. «& Prod. Mgr.—Kenneth 

: Sales & Advg. Mer.—R. W. Naramore 

pridgeport Hardware Mfg. Co., 461 Iranistan Ave., 

=" Conn., Pres. & Gen. Mgr.—Harry b. 
Saf Emery Wheel Co., Inc., Stratford, 

paeport, 2  & Wallace, Jr.; Sales Mgr.—Andrew 


tty & Stratton Corp., Milwaukee, Wis. 
, Mig. Co., 11631 Mack Ave., Detroit, Mich., 
Pres. & Gen. Mgr.—W. P. Brown; Sales Mgr.—R. A. 


ystité Light Reflector Co., Inc., 1029 Metropolitan Ave., 


G., 6 & Woodland Ave., Phila- 

Pres. kn R. Monroe; VP—C. QO. 

es Mgr.—Wm. J. Beatty 

scitol PAbvonautea Corp., New Haven, Conn., Pres.— 

George E. Warren; Exec. VP—A. L. Patterson 

Bristol Gen, “Mil Supplies Div., Waterbury, Conn., 
Bristol; VP—L. G. Bean; Mer. Aircraft 

= <4 


a Brook Co., Broad Brook, Conn., Pres.—W. A. 


Le Varnish pate.. Co., 35 Nostrand Ave., Brooklyn, 
oa a . Anderson; Sales Mer.— y B. 


Cog Andrew Co., 5431 So. Riverside Dr., Los An- 
geles, Cal., Partners—Andrew Brown, W. E. Moore; 
Gea. — —Andrew Brown; Sales Mgr.—0O. C. 


Brown PET nooring Co., 123 N. Third St., Reading, Pa. 
Brown —- Co., 4494 Wayne Ave., Philadelphia, 
Pa., Pres. B. Sweatt; Sales Mer.—L. Morton 


Morl 

pam Lathe & Tool Co., 14-16 N. May St., Chicago, 

Il, Pres. of: R. Reis; VP—B. L. Muller 

srown-McLaren Mfg. Co., Hamburg, Mich., Pres.— 

R. C. Brown; Sales Mgr. 6 Heat 

Brown & Sharpe Mfg. Co., = Promenade St., Provi- 

oo R. 1L., Pres.—H. D. Sharpe; Gen. Sales Mer.— 
W. Machon 

Brining Co., ine, Congtns, 100 Reade St., New_York, 
, * Pres.—Paul J. Bruning; Sales Mer.—R. D. 


Co., 1821 Broad St., Utica, N. Y., 
. Brunner; Sales Mgr.—B. J. Scholl; 


ner, Jr. 
Brush Development Co., 3311-25 YVPerkins Ave., 
oo bs Pres.—A. L. Williams; VP—Sales— 
¥, i 
Bryant Chucking ee Co., Springfield, Vt., Pres.— 
R. E. Flanders; Gen. & Sales Mgr. J. R. Johnson 
Bryant Elec. Co., 1421 State St., Bridgeport, Conn., 
Sales Mgr.—Harold Hey 
Bryant Heater Co., 17825. St. Clair Ave., Cleveland, 0O., 
Pres.—L. C. Harvey; Sales Mgr.—C F. Cushing 
Buckeye Too! ‘Corp., 29 W. Apple St., Dayton, 0O., 
—M. J. McCombs; Sales Mgr.—H. 0. Gummere 
Buda Co., The, Harvey, oe Pres.—J. S. Dempsey; VP 
& Sales Mer.—R. K. Mang yan 
Budd Mfg. Co., Edward G., 25th & Hunting Pk. Ave., 
Pres.—Edward Budd; VP— 
. Jr.; Sales Mgr.—Hal P. — 
Buffalo Forge ‘Coy "490 Broadway, Buffalo, N. Y., Pres. 
F, dt; Sales Mger.—k. G. Leonard 
Buhl stamping Con. 2730 Scotten Ave., Detroit, Mich., 
Pres.—L. D. Buhl; VP? & Gen. Mgr.—H. 8S. +Finken- 
stadt; Sales—E, F. Rickelman 
Buick Motor Div., Flint, Mich., Pres. & Gen. Mgr.— 
— pa Curtice ; Exec, Asst. Gen. Megr.—O .W. 
Young; Sales Mgr. —w. F. Hufstader 
Builders Steel Co., 7 & Gentry Sts., N. 
< te ., Pres.—K. W. Schmidt; Sales & Adv. 
art 
Bull Dog ‘lee Prods. Co., 7610 Jos. 
Detroit, Mi 
Bullard Co. 286 Canfield Ave., 
Pres,—E. P. Bull VP & Gen. 
lard; Suies Mer.—E. P. Blanchard 
Bullard Co., E. D., 275 8th St., San Francisco, Cal., 
Pres. & + Yall W. Bullard; VP & Sales Mgr. 
~Alpheus B 
Detroit, Mich., 


Bundy Tubing Co, 10951 Hern Ave., 
Pres, & Khe 3 ig a W. Anderson; Sales 


& Adv, ; 
Bunting Brass & aR, ad The, 715-755 Spencer St., 
Toled xz Pres.—C. E. Bunting: ec. VP & 
Gen, ae —D. McKercher; Sales—G. H. Adams, 


E. J. Butler 
Burd Piston "Ring Co., Rockford, Ill., Pres. & Gen. 
Mg.—F. M. White; VP & Sales Mer.—A. A. 


aes 
Burdett Mig. Co., 19 N. Loomis St., Chicago, Ill., 
B. Burdett; Gen. Mer.—J. i. Veihl 
Burgess Battery Co., Tesepent, Il, Pres.—D. W. Hirtle; 
Sales Mgr.—J. A. MclIina: 
Burke Machine Tool Co., “The, Conneaut, O., Pres.— 
Cal., 


Harry Rockwell 

Burklyn Co. "3429 Glendale Bivd., Los Angeles, 
‘artners—Ted Lynn (Gen. Mgr.), Edward Burke 
(Sales Mer.) 

Burlington Mills, Inc., Burlington, Wis 

urndy Eng, Co., Inc., 107 Eastern Blvd., New York, 
N. Y., Pres.—Philip Fried; Acting Gen. Mgr.—Mar- 

B Tee; Sales Mger.—F. Whitesell 
— Veneer Co., Burnside, Ky., 


Burouah Wellcome & Co., 9 E. 41st St., New York, 
ry eg & Gen. Mgr.—Thomas Nevin; Sales Dir.— 


own 
Burton-Royers Co., 857 Boyiston, St Boston, Mass., 
B es. & Sales Mer.—C. W. B 
lush Mfg. Co., The, Elmwood, y Pres.—J. W. 
teh ; % ien, Mger.—F. T. Carney 
" Machine Works, Holland, Mich., Pres.—M. E. 
But: VP & Gen. Mgr.—J. H. Petter 
man Mfg. Co., University at Jefferson, St. 
0., Pres, B. Bussman; VP & Sales Mgr.— 
H. T. Bussman 
Bat Mt Mfo. ‘Co 7400 2 13th St., Kansas City, Mo., 
Bal —E. E. Norq ; Gen. Mer.—Oscar D. Nelson; 
Bre 0 Mcr.—Glen C. ‘Spe akman 
Pres. Deore, Inc., 1150 Griswold St., Detroit, Mich., 
- I. Byrne; Sales Mgr.—E. F. Dunkle 


Cc 


©O-Two Fire Equipment Co., Newark, N. J., Pres. & 
lama er.—S. E. Allen; VP & Sales Mgr.—M. A. 


ty. ta The Je 


tan ' 


Pres. 
Gen. 


Ridgway 
Brunner its. 


Pres. 


Kansas 
Mgr. 


Campau Ave., 


Conn.. 


Bridgeport, 
M Y Bul- 


Mer.—E. 


Pres. 


Pres.—Ross 


Louis, 
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Cadillac Motor Car Div., General Motors, 2860 Clark 
Ave., Detroit, Mich., Gen. Mgr.—N. Dreystadt; Sales 
Mgr.—D. E. ‘Ahrens. 

California Panel & Veneer Co., 955 S. Alameda St., 
Los Angeles, Cal., Pres.—Maude J. Baker; Sales 
Mgr.—W. F. Fahs 

Calitornia Propeller Co., 5075 W. Imperial Highway, 
Inglewood, Cal. 

California Spring Co., 1746 S. Los. ae St., Los 
Angeles, Cal., Gen. Mgr.—J. H. 

Callite Tungsten Corp., 547 39th St., Union City, N. J.. 
Gen, Mer.—D. R. Donovan 

Cambridge Instr, Co., 3732 Grand Central Terminal, New 
York, N. Y., Pres. & Sales Mer.—R. H. Kruse; 
VP—H. N. Packard 

oa Mfg. Co., Grand Haven, Mich., Gen. Mgr.— 
R. Camfield; Sales Mger.—R. H. Lillyblad 

Cumies “Fastener Co., 420 Lexington Ave., New York, 
N. Y., Managing ’Partner—J. Mills Summers; Gen. 


Mer.—David S. Kane 

Campbell Hardware & Supply Co., 108 Ist Ave., S., 
Seattle, Wash., VP & Exec. Mgr.—W. Campbell; Sales 
Me. Campbell 

on ler-Hill Corp., 220 Sth St., Detroit, Mich., Pres.— 

Boyer Candler; VP & Gen. Mgr. —Edward J. Hill 

canoes Elec. Development Co., 3209 Humboldt St., Los 
Angeles, Cal., Pres.—James H. Cannon; VP—Robert 
J. Cannon; Aircraft Sales Mgr.—Douglas H. ukota 

Canton Drop Forging & Mfg. Co., Canton, O., Pres.— 
C. A. Brouchler 





Carborundum Co., The, er Fale, N. Y., Pres.— 

Arthur Batts; Exec. VP ve. —_ — Pr. 
Kirchner, Sr.; VP & Sales Mer. —C. Knupf 

Cardinal ped The, Evansville, _ “VP & Gen. Mgr. 

Cardox Corp., - 307 N. Mich. Ave., Chicago, IL, 
Allyn Harris; Exec. VP—John H. Bell 

Carey Mfg. Co., The Philip, Cincinnati, O., Pres. 
Gen. Mgr.—i. S. King; VP & Sales Mgr.—W. 
Bowman 

cm ~~. S&S my Cole St. & Reading R. R, Trenton, 

M. Carll; Sales Mgr.—J. W. Carll 
caaaaib: {ilinols “steel Corp., Carnegie Bidg., P ittsburgh, 
Pa., Pres.—J. L. Pe i bt Yeast F¥. Austin; 
Gen. Mer. Sales—T. J illiai 

Carpenter Mfg. Co., E. W., 1565. ‘Railroad Ave., Bridge- 
port, Conn., ines —D. C. Wheeler; Sales Mer.— 
W. A. Patterson, Jr. 

Cyne Steel Co., bs Rentine. Pa., Pres.—J. Heber 
Parker; VP chg. Mfg.—E. J. Poole, Jr.; VP chg. 
Sales—Frank R. Palmer; Sales Mer.—R. V. Mann; 
Res. & Dev. Engr.—E. Von — 

Carrier Corp., Syracuse, N. Y., Pres.—E. C. Wampler; 
VP & Sales Mer.—E. T. Murphy 

— Lockard Co., 225 W. llth St., Los Angeles, Cal., 

res.—F. L. Lockard; VP—R. K. Charles 

caste Motor Co., 1608 Milwaukee Ave., Chicago, Ill., 
Pres.—A. J. Carter; Gen. & Sales Mer.—J. N. Martin 

Case Go., A. T., 6100 Avalon Blvd., Los Angeles, Cal., 
Pres.—Albert T. Case 


Pres.— 
& 


Cc. 
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Battle-Dress of 
AMERICA’S 


AUTOMOBILES 


continues to Benefit 


from ACP Products and Processes 


Peeps or jeeps are America’s 
automobiles today. Many of 
the chemicals and processes 
developed by ACP for plea- 
sure cars are finding grimmer 
duty now. 


DEOXIDINE is being used to 
prepare steel properly for 
painting. Used by the auto- 
mobile industry for 25 years 
in mass production methods, 
it removes oil, eradicates cor- 
rosion, neutralizes cor- 
rosion-producers, creates an 


etched and inert surface that 
holds paint perfectly. 


KEMICK is used to develop 
a coating that withstands red 
heat on engine exhausts of 
America’s automobiles of to- 
day just as it was used to coat 
these surfaces of the automo- 
bile of yesterday. FLOSOLisan 
ideal soldering flux that wets 
oily surfaces ...a most effi- 
cient flux for steel, brass, cop- 
per, tin, terne plate, zinc and 
galvanized iron where high- 
quality solderingis necessary. 


Other ACP Products that contribute to the war effort include: RODINE to save steel and acid in 
pickling; CUPRODINE for copper-coating steel by immersion; LITHOFORM for coating gal- 


vanized iron to hold paint. 


There may be other problems in treating or finishing your metal products which ACP can help 


you solve. 


CA) Had 
AMERICAN 6HEMICAL PAINT CO. 


MAIN OFFICE AND WORKS 13 a 
AMBLER - - - PENNA 
A CANAD 
~ WALKERVILLE «- es 


DETROIT, MICH., 6335 Palmer Ave., 
1AN-BRANCH 


Pp 





STEP UP THE CUTTING of STEEL SHEETS 
and NON-FERROUS METALS—formed or flat 


The time and money these superb machines save 
in the cutting of mild sheet steel up to !/4-inch 
thick, and non-ferrous metals of greater thickness, 
formed or flat, is truly amazing. The answer lies 
in the fact that they deliver over two miles of saw 
travel per minute without vibration; and hence 
they slip through the work with the greatest of 
ease. Get the complete facts NOW! Just write 
for "HIGH SPEED METAL CUTTING BAND 
SAW Bulletin." 


FOR FOUNDRY USE Tannewitz VARIABLE 
SPEED METAL CUTTING BAND SAWS supply 
the fastest known means of cutting off gates 
and risers of castings of any metal. Available in 
sizes to handle castings of practically any size. 
Write for "VARIABLE SPEED METAL CUTTING 
BAND SAW Bulletin." 
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TANNEWITZ HIGH SPEED BAND SAWS 
AT GLENN L. MARTIN PLANT, BALTIMORE, MD. 
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THE TANNEWITZ WORKS, GRAND RAPIDS, MICHIGAN 
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casein, Co. of America, 350 Madison ave., New York, 


ca Gy, A. Wn Decatur, Dh 

catali e ah YP Pt. “Mer Shang ‘Wrehbiel 

carla Tractor Cow, Peoria, Iil., Pres.—L. B. Neu- 
miller; VP? & Sales Mgr.—D. Robison 

catskil “Metal Wks., Ine. Catskill, N. Y., Pres.—T. L. 


caer Bari ds Eng. Co. of Del., Cedar Rapids, 0. 
Pres.— k. H. Meister; VP & Sales Mgr.—Thomas 


Cee "Bee Chemical Co., ri 655 E, Gage St., igs 
Angels Cal., Pres.—S. Black; Gen. Mgr.—C. D. 
les Mgr.—E. w. Giddings 
catanese Ce iiuloid Corp., 180 Madison Ave., New York. 
N. ¥., Gen. Sales Mgr.—Edward W. Ward; Gen. 
Mer.—G. H. Richards 
coleiae Co! See bw +. ™ 19 Staples St., Brid, 
rless ori 9 7) D. -» mridge- 
cae onn., Pres.—W. Horberg 
ess Carb 309 N. Justine St., Chioago, Ill., 
Wi . McGab; Sales Mgr.—R. G. Booty 
atone . Chicago, Ill. 
Co., 1806 Pine St., St. Louis, Mo., Pres. 
Pillsbury; Sales Prom. Mgr.—A. Neber; Gen. 
= S. Moore; Gen. Mer.—George Smith: 
—J. L. Woodress 
cntiry cignting, Inc., 419 W. 55th St., New York, 


cate Co, M. W., 1600 Beard St., Detroit, Mich., 

Pres.—li. L.4 Trix; VP—J. A. Kienle; Sales Mgr.— 
Cc. Schwa 

Challenge wachy. Co., Grand Haven, Mich. 

Chambersb: rg Engrg. on Chambersburg, Pa., Pres.— 

BE. C. Clarke; Wks. Mer.—G. R. Murray; Sales Mgr. 
on L. Showalter, Jr. 

Champion Aviation Prods. Co., 1702 S. Flower St., Los 

Angeles, Cal., Pres., Gen. & Sales Mgr.—H. P. Lester 

Champion Mi ach. & Forging Co., The, 3695 E. 78th St., 

Cleveland. Pres—H. W. Foster; VP—J. F. Connelly: 

Sales Mer.—F. F. Pepper 

— Pneumatic Mach. Co., 8156-70 S. Chicago 

Chicago, IIL, Pres. & Gen. Mgr.—Geo. T. 

Rayfield Sales Mgr. ao. H. Lee 

Champion Rivet Co., 10931 Harvard Ave., Cleveland, 0O., 
5, 7 Gen. Mer. —T. P. Champion; Sales Mgr.— 
T. J. Lawless 

wets Spark Plug Co., 900 Upton Ave., Toledo, O., 

Pres. —It. A. Stranahan; VP chg. Sales—R. H. Row- 

land; Sales Mgr.—C. y. Corwin 

Chandler-Evans Corp., Conn., Pres.— 

C. W. Deeds; Exec. . Gilpin; vie chg. 

Eogre.— M. E. Chandler; Asst. Gen. Mer.— H. L. 

Har 

chandler ‘Products rie Cleveland, Ohio 

— Mfg. Co., 113 E. Hennepin Ave., Minneapolis, 


chase "e Co., L. C., 292 Fifth Ave., New York, N. Y., 

Pres,—Wm. H. Marland; Gen. Mgr.—George B. Ogan 

Chase Brass & Copper Co., Inc., Waterbury, Conn., 

ae ke E. Hart; VP & Py: Megr.—R. D. 

Ely; V? & Gen. Sales Mer. —R. L. Coe 

cintiiton. & Sons, John, 89 Cliff ste “New York, ¥ 

—- .—Alfred J. Chatillon; Sales’ Mer. Re M. 
ain 

Chelsea Clock Co., 284 Everett Ave., Chelsea, Mass. 

Cherry Rivet Co., 231 Winston St., Los Angeles, Cal., 

Pres.—William B. Hubbard; VP—A. S. Mullgardt; 

Wks. Mer.—H. D. Crookston 

Chicago Metal Hose Corp., 1315 S. Third Ave., May- 

es . Pres.—John F. P. Farrar; VP Sales— 

Chicago Molded Prods. Corp., 1020 N. Kolmar Ave., 

Chicago, Ill., Pres. i “.. P we Gen. Megr.— 
F. Bachner; Sales M C. Maywald 

Chicago Pneumatic Tool Co, ¢ 6201 a= Bivd., Detroit, 

Mich., Plant Mgr.—A. W. Strachar 

Chicago. Rawhide Mfg. Co., 1305 Teton Ave., Chicago, 


Chicago Rivet 4 Mach. Co., Bellwood, Ill, Pres. & 
nm, M Igr.— A. Morrissey; Sales Mer. —E. J. 
. Mt. 

Chicago Thre Co., 1215 Washington Blvd., Chicago, Ill., 
Pres.—A. C. Prince; Sales—W. A. Schomburg, F. G. 
ke 

Chicago Tool & Kit Mfg. Co., 2435 S. Indiana Ave., 
Chicago, Il. 

Chicago Uniform & Cap Co. 7 Rays ¥.. serneee St., Chi- 
cago, Ill., Pres., Adv. & Agt. —Samuel 
Sugar; Sales Mgr. mg Fine 

=e & Mfg. Co., 1101 W. Monroe St., Chi- 

Chisholm-Moore Hoist Corp., Tonawanda, N. Y., Pres.— 

Stone; Gen. Mgr. —A. L. McKinnon; Sales 
—D. §. Brisbin 

cinch ‘Mfg. Corp., 2335 W. Van Buren St., Chicago, I11., 

_. wy. Kimbell; Gen. Mer.—J. J. Steffen; Sales 
—E. Hanne gan 

Gaieait Ball Crank Co., The, Disney St., Goer. 
Cincinnati, O., Pres.—Clarence Doiseau; Gen. Mgr.— 
Richard Field’ 

Cincinnati Lathe & Tool Co., The, Disney Blvd., Oak- 
ley, Cincinnati, Pres.—W. C. Heindel; Gen. Mgr.— 


. E. Rogers 
Cincinnati Milling and Grinding Mach., Inc., Marburg 
Ave, Oakley, Cincinnati, O., Pres.—F. V. Geier: 

* Mgr.—W. Tangeman; Sales Mgr.—M. 

ne 
Cincinnati Planer Co., The, 3120 Forrer St., Oakley, 
Cincinnati, Pres.—B. B. Quillen: Gen. Mgr.—vV. F. 
Schoolfield: Sales Mer.—R. D. Allison 
Cincinnati Shaper Co., 3017 Garrard St., -_—or 0., 
ci es.—P. March, Jr.; ; Sales Mger.—H. Robinson 
reo Products Co., 2835 Chester Ave., SP. O., 
PP So .. Gen., Sales & Adv. Mgr.—John F. Black 
Gee les Service Oil Co., 70 Pine St., New York, N. Y. 
p Mfg. Co., E. D., Auburn, N. Y., Pres.—E. D. 

ate: Sales Mger.—J. D. Hutchinson 
Clare & Co., C. P., 4719 W. Sunnyside Ave., Chicago, 
Ill, Pres.—C. P.’ Clare: VP—J. E. Mossman 
Gieremold Plastics Corp., Newark, N. J. 
Clark Co., George i" Windsor Locks, Conn., Pres. & 
Han. Ma gr.—George E. Clark; VP & Sales Mger.—F. L. 


owe Elec. Co., James Jr., Louisville, Ky. 

ark tron Whe. C. N., 1948 S. Grand Ave., Los An- 

ofl. Cal., Pres.—C. N. Clark; Gen. Mgr.—B. Clark 
_ Tructractor Div., Clark eeete, . Co., Battle Creek. 
pts as B. Mit Gen. Mgr.—E. W. Clark: 


ison 
— eres rnin Th Ra = 45 E. Walnut St., Pasa- 
Clarostat Mfg. Co., Inc., 285 N. 6th St., Brooklyn, 
N. Y., Pres.—John J. Mucher; Gen. & Sales Mgr.— 
Victor Mucher 
Cassing Mfg. Co., Ottumwa, Ia., Pres.—P. L. Clausing: 
ct Mgr.—Howard Reep 
fayton Mfg. Co., Alhambra, Cal., Pres.—William Clay- 
ton; Sales Mgr.—L. F. Working 
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Ctasring Mach. Corp., 6499 W. 65th St., Chicago, Ill., 


Sales M gr.—G. A. Pockel. 
sys Crane & Engrg. Co. -» The, Wickliffe, a a. 


—H. Anje: 
Cleveland Graphite Bronze Co., The, 16800 St. x isir 
ot Cleveland, O., Pres. —Ben 


s Mer. 
Cleveland “Metal Stamping Co., E. 31st St. & Payne 
Pres.—H. G. Thompson; Sales Luster ; 


Cleveland, 0O., Coast Tool 


gr.—Chester R. Thompson 

Cleveland Planer, 

O., Pres.—J. Jenne; VP—R. C. Jenne S. Fo 
Cleveland Pneumatic Tool Co., 3781 E. 77th St., Cleve- 

O., Pres.—John DeMooy; VP & Gen. Megr.— 
Welborn; Sales Mgr. ‘‘Aerol’’—E. 
Sales Mgr. ‘‘Cleco’’—Elmer J. Steger 
Cleveland Shopping News, Template & Parts Div., 5309 

Hamilton Ave., Cleveland, 0. 
Cleveland Tanning Co., Denison Ave. & Jennings Rd., 
Cleveland, O., Pres., Gen. & Sales Mer.—F. R. 


Imy 
Cleveland Tapping Machine Co., 1725 Superior Ave., 
Cleveland, O. 
Cleveland Tool Engineering Co., The, 9205 Detroit Ave., os 
Cleveland, O., Owner—C. E. Walling P. B. Baldwin; Sales Mgr.—A. E. Smith 
Cleveland Tractor Co., = 19300 Euclid Ave., Cleve- 
land, O., Pres.—W. 
Mer.—W. FE. Miles 
bay & Tungsten Mfg. Co., — Meech Ave., Cleve- St., 





W. Glasner; —" Edw. J. Terry; VP & 


T. Florence; Sales Mgr.—A. J. 


F. Hopkins; VP & 
.—Carl W. Johnson 


W. Cleveland; 


King White; Industrial Sales 





Pres.—E. O. Oberdick 


Clifford 


The, 3148 Superior Ave., Cleveland, Cal., 


Collins-Powell Co., 9247 Alden Dr., 

Partners—Whitlevy C. Collins & Harold H. Powell 
Collins Supply & Equip. Co., Monsey Ave. 
Scranton, Pa., Pres., Sales & Adv. Mgr. & Pur. 
Agt.—Henry C. Collins 


Cleveland Universal Jig Co., The, 13328 St. Clair Ave., 
Cleveland, O., Pres. & Gen. Mgr.—Jos. Verderber 

Mfg. Co., 564 Ist St., Boston, Mass., Sales 
Mer.—John E. Woods 

Climax Molybdenum Co., 500 5th Ave., New York, N. 
Pres.—Max Schott 

Cluff Fabric Prods., Inc., 214 Sullivan St., New York, 
N. Y., Pres.—Wm. Cluif 

Clyde tron Works, Inc., Duluth, Minn., Pres.—C. 


Sales Mgr.—R. A. Dunning 


ae Hoist Co., Danville, [ll., Pres. & Gen. Mgr.— 

W. Coffing; Sales Mer. G. R. Buck 

Cole- Hersee Co., 54 Old Colony Ave., Boston, Mass., 

Pres.—L. Meyer: Gen. _—7 Scott Carpenter; 
Sales Mgr.—C. H. Southarc 

a Steel Equip. Co., Inc., 34g Broadway, 

me Pres.—S. T. Scheinman; Gen. Mgr.—Jack 


Colgate "Averett Corp., Amityville, L. I., N. Y., Pres.— 
Gilbert Colgate 

Collins & Aikman Corp., 200 Madison Ave., 

Pres.—W. G. McCullough; Gen. Sales Mgr.— 








MAKING “ENDS” MEET 
With Radio Plugs and Sockets 


Is Astatics Wartime Job 


And by "Ends" Astatic refers to per- 
fect electrical contacts through Radio 
Sockets and Cable Connectors, upon 
the proper functioning of which may 
depend life or death, success or failure, 
in combat service. All the engineering 
skill and precision which formerly went 
into the manufacture of Astatic Micro- 
phones and Pickups is now evident in 
Astatic's wartime line of Radio Sockets 
and Connectors. 


sa INQUIRIES GIVEN 
ROMPT ATTENTION 


YOUNGSTOWN, 


GDN HICROPHONE 


¢ Extremely efficient dynamic micro- 
phone, in high and low impedance 
models, with grip-to- talk relay operat- 
ing OFF-ON switch for remote con- 
trol of transmitters and amplifiers. 


0H10 





& Engrg. Wks., 1083 98th Ave., Oakland, 
Pres. + ag 2 E. Wollgren 
Cobb & Lecivaay Inc., N. Plymouth, Mass., Pres.—Thomas 


New York, 


New York, 


Beverly Hills, Cal., 
& New York 
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Drawing from actual photograph of 
Curtiss Seagull {SO3C-1} scout-observa- 
tion plane equipped with General Stream- 
line Aviation Tires. Designers call it the 
fastest aircraft of its type in the world. 
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of America’s Battle Fleet 


— __ have to sit down on a “dime”... fast 
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Scout-observation planes for the U. S. Navy have 
to cover the area in a hurry . . . and the faster they 
are the greater their scouting range. 
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While equipped with floats when based on cruiser 
or battleship .. . it’s the tires that take the beating 
when these super-fast Navy “eyes” operate from and 
return to a carrier or naval land station. 
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America now has the world’s fastest ship-based 
planes—and General Tires have proved that they 
have the built-in strength and quality equal to the 
high speed landings and split-second stops. 


With one of the longest records of practical experi- 
ence in building aviation tires, General today is 
helping to bring safety to every branch of aviation 
..- whether CAP ship, trainer, fighter or 
heaviest bomber. For your safety, 
too... depend on General. 


See your Fixed Base Operator or Write, 


THE GENERAL TIRE & RUBBER CO. 


Aviation Division, Akron, Ohio 
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i ., Cedar Rapids, Ia., Pres.—A. A. 
collins, Radia Soe Os SBitkiay, i W. dand 8t.. 


New York, N.Y. i ts : 
insulated Wire Co,, 249 Roosevelt Ave., Paw 
Mae, Be L, Pres.—' . Bruce Wetmore; Gen. 
Mgr.— «" Moeller; Sales Mgr.—J. H. Brennan 
jonial Aitoys Co., E. Somerset & Trenton Ave., Read- 
colonit’ “i. Philadelphia, Pa., Exec. VP—Pat Casey: 
Gen, Mar—Robert. Warner; Sales Mgr.—Henry 


cna Broach Co., Box Box 37, a Station, Detroit, 
ch. 
canal Gushings, “Ine., 147 Jos. Campau St., Detroit, 


Mich. 
1. Patent Fire Arms Mfg. Co., 17 Van Dyke Arve.. 
a Conn, Pres —8, M.” Stone; Gen. 
cai Aireraft Cor Corp., a Stream, N. Y., Pres. & 
Gen. Mer: 
Aircraft industries, 6 E. Mill St., Port- 
columbia, . aaa Hiobit; Managing Dir.— 
7. H. Banfield; Sales Mer.—L. E. Therkelsen 
cohambia Aireraft Products, * Haynes wd Somer- 
ville, N. J, Pres.—Arthur W. Brooksbank, Sr.; VP & 
Gen. Mer. Robert Kopple 
Columbia Maoh! +4 pe A. La Temes O., Pres.— 
Fred Lh @ "Dwrartewelter, Jr. 


Mer. L. , 2 B- 
clumbla 8 Stoel Co., og Bldg., San Francisco, Cal., 
aa N. A. Ross; VP & Gen. Mgr. Sales—J. R. 


columbia Steel Tank Co., af on 12th St., Kansas 
Ci Pres.—Andrew A. Kramer; Gen. Maer 
xt. camer; Sales Mgrs.—W. M. Gadberry & J. M. 


tulve 
bi: n Vise & —, Co., The, 9021 Bessemer Ave., 
cteels i, a Pres. & oe a C. Swander: 


aX, ar as 

columbus ‘Coated ad” Fab Corp., “Columbus, 0., Pres.— 
Cc. Altm 

cotvinex Corp., 250 E, 43 St., New York, N. Y., Pres. 
& Gen. Mgr.—Paul Cayne 

commercial —, co. Inc., Charlestown, Mass., 

Pres.—George Virt' 

Commercial Metal Prods. Co., 2255 W. St. Paul Ave., 


tl 
commercial Plastics Co., Rs N. Wells St., Glen. Iil., 
Pres.—C. R. Sales—R. J. 
commonwealth industries, 5922 Testttaiee Ave., 
Mich., Pres.—Chas, G. Hellman; Sales Mgr.— 
ped Netals, Ite, Compton, Cal 
Compton 9 5 
Cone er. Machine = .» inc., Windsor, Vt., Pres. 
—H. P. McClary; ey ‘a & Treas.—H. P. Chaplin; 
Sales Mer.—G. H. 
Conneaut Leather Lat iy O., Pres., Gen. Mer. 
& Pur. Agt. es L. Whitney 
camecticu +d Rubber Co., Now Haven, Conn., Pres. 
+ t; Gen, Mgr.—C. M. Doade; Sales Mgr. 


,~ 4 

Pen Ds Tel. a Elec. Corp., Meriden, Om, Pres.— 
Harold W. Harwell; VP 3 Gen mn. Mgr.—A. B. Chase; 
Sales Mer.—G. E. Lundqu: 

Connecticut Tool & Engrg. _ 544 Tranistan Ave., 
Bridgeport, Conn., Pres. & Gen. Mgr.—Daniel J. 

lams 

Consolidated Engrg. Corp., Pasadena, Cal., Pres.— 
Herbert Hoover, Jr.; Exec. VP—Philip S. Fogg 
Consolidated Equip., ine., 4615 W. 20th St., Chicago, 


Tl. 

Ko Instr. oe -» 307 W. jectieee 8t.. Michi- 
In & n. —J. H. oo 

cansolidated Mach. Tool Sun; pew WN. ¥... Pree. 

& Gen. — 4 VP & Sales Mer.—A. 


Trosch 
Continental Can Co., Inc., 100 E. 42nd st., New York, 
Y., Pres—J. F. Hartlieb 


N. 
Continental Diamong Phas Co., Newark, Del., Pres.— 
; VP Sales— right 

continental Tee. Co., 325 E. Ferry ‘St .. Newark, N. 
Continental Industrial. Engineers, ooh. 201 N. Wells st ; 
Chicago, Ill., Pres.x—W. A. Darr 

Continental Machines, Inc., 1301 Washington Ave., S.. 
—. . ome » Pres.—L. A. Wilkie; VP & Gen. 
Continental Rubber Wks., 19th & Liberty St., Erie, Pa., 
ire, Theron R. Palmer; Sales Mgr.—Henry T. 


‘owler 

Continatal Screw Ons 459 Mt. Pleasant St., New Bed- 
>.) _—_ Pres.—P, Sweeney; VP & Sales Mer.— 
Continental” “Steel Corp., Kokomo, Ind. 
Cook Elec. Co., sree N. Southport Ave., Chicago, Il., 
Pres.—W. C. Hesselhorn 
Cook Heat Treating “corp, 3334 E. Slauson Ave., Los 
Angeles, Cal., Pres.—W. W. Farrar; Gen. Mer.— 
Richard S. Sm ith 
Cook Paint & Varnish Co., No. Kansas City, Mo. 
Cooley Electric Mfg. Corp., Indianapolis, Ind. 
Cooper Alloy Fdry. Co., "150 ae Elizabeth, N. J., 
Pres. & Sales M 7 *' Coope: 
Copperweld Steel Co., Warren, o. "and Glassport, Pa.. 
Pres,.—s . Bramer; Gen. Mer. (Warren)—D. G. 

: Sales Mer.—Paul Keller; Gen. Mer. Sales, 
Glassport, W. J. MeTivane 
Corbin Screw Corp., _“. New Britain, Conn., & 
fen cher —H. Lewis; Sales Mar. minet €. 


= Brown Lamp Div. Electric Auto-Lite, Cin- 
Cornell fron Wks., tas. — 36th & 13th St., Long Island 
City, N > oe, & Pur. Agt.—M. L. Cornell; Sales 








Mer.—M. 
Corning Glass Wks., Corning, | N. Y., Pres.—Glen W. 
Cole; Gen, Sales Mer. .—W. Kates 
= Jamestown hy “1 GorP., +i W. Main St., Corry, 
»» Pres, — Hillst: 
Cosco Mig. Co., 882 E. "@0th St., Los Angeles, Cal., 
Gen. Mgr.—Paul B. Belding; Sales Mgr.— 


Sears 
Ss. i‘ No. ay Pang Pres. & Pur. 
a Morrison; VP & Sa les Mer.—J. 'E. Atkin: 
C son; Ge er.—D. F. Ca: od, 
Ouse Lsvoratorie, I Ine., 300 me *, Wenn N. J., 
renn 


: Sale: 
Cox & ‘Sevens Aircraft Corp. Mineola, Ny 8. BE "Caan mn 
les Mer.—S. B. Crossman 
caxead ‘Corps, "Ralph G., $88 Sixth Ave., New York. 


Craddock (Uniforms, Bg 1209 Grand St., Kansas 
> * M gts . Craddock; Sales & Adv. Mer. 
= an 

Cramer Co. R. W.. Centerbrook, Conn. Pres. & Sales 

Cra st.—it. W. Cramer; Gen. Mar. L. Schellens 
le Packing wee 1800 Cuyler ys Chicago, Ill., 

yne; Gen. Mer.—C. P. Teeple; Sales 


: 
i a The, Pawtucket, R. am > on Mer.—M. C. 
Cre ; Sales Mer.—Jas L. B 
scent Panel Co., Se. F ay _— 0. Du- 
Car’ ‘ a Mer.—T. W. Rucker; VP & Sales Mer.— 
n 
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When 
FIGURES 
are FACTS 


The easily-read faces of Moto Meter 


dial-type thermometers and preci- 
sion gauges have provided airmen 
with vital facts for flight since the 
early days of military and commer- 
cial aviation. 


Moto Meter is contractor to the U. S. 
Army Air Forces and the Bureau 
of Aeronautics of the U. S. Navy. 


Moto Meter products include: 


ENGINE GAUGE UNITS * CARBURETOR THERMOMETERS 
FUEL PRESSURE GAUGES * AIR PRESSURE GAUGES 
DUAL PRESSURE GAUGES 
LANDING GEAR GAUGES * OIL PRESSURE GAUGES 
FREE AIR THERMOMETERS * COOLANT THERMOMETERS 
OIL THERMOMETERS * DE-ICING PRESSURE GAUGES 


THE ELECTRIC AUTO-LITE COMPANY 


MOTO METER GAUGE & EQUIPMENT DIVISION 
CHRYSLER BUILDING, NEW YORK, N. Y. 














J 


sii the dark—those 
fighting Pilots whose 


Planes are equipped with 
GRIMES Aircraft Lights. Fliers are high in their 


Praise of the new ultra-violet 


instrument lights, 
developed by Grimes enginee 


They can now 


Ye Lig htive 


GRTVGE 


Wakes w+/ 


Urbana, Ohio. 


TIS ee Ge ps 


Grimes Manufacturing Company, 


eR EAE AB OU Le 
pest FE eA AR BE 
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Co., Lebanon, 
omeent, Tr oer & Twine Go., 345 W. 36th St... New 
Mork, N. N. Y., Pres.—Samuel Goldstein; Sales Mgr.— 
Marvin 3 


Wolf & 7th North Sts., . 
B. Crouse; VP Sales—A. F. 
a ol Cotton Co., 745 sth * . 
New Y¥ N. Y., VP Sales—H. Grandage é 
ible Steot Co. of one 405 Lexington Ave., New 
Crvork, N *_* Pres.—F. B. Hufnagel; Exec. 
Pe =n E. Ghuisties’ VP & Sales Mgr.—A. T. Gal- 


heel Co., 1344 Altgeld St., Chicago, Il., 
cama os ngr. & Sales Mer.—Otto Cullman 
ningham H es Aircraft Corp., 13 Canal St., Roch- 
— N. Y., Pres. & Gen. Mgr.—F. E. Cunningham 
oe Engrd. Corp., Lg Meriden, Conn., Pres.—C. H. 
0; VP & Gen. Mgr.—W. N. Guthrie; Sales Mgr.— 
Lind 


Ay be Malden, Mass., —A. F. Curran 
Curtis Lighting, Inc., 6135 W. Fisth St., Chicago, Ill., 
Pres.—Darwin Curtis; VP & Gen. Mgr.—M. C. Wilt 
curtis Mfg. Co., 1905 Kienlen Ave., St. Louis, Mo., 
Pres.—W alter C. Hecker; VP & Wks. Mfg.—F. Ack- 
a; Sales Mgrs.—J. D. Lodwick (Pneumatic 
seh pv.), H. C. Morrison (Refrigerating Machy. 


» Co., 8 Norwood Ave., Dayton, 0., Pres.— 

s; Exec. VP & Gen. Mer.—R. R. Curtis 

Propeller Div., A Rockefeller 

Plaza, e Y.. Free —Guy W . Vaughan; 

ye & Gen. Mgr.—Robert L. Earle 
curtiss«Wrigit Corp., Airplane Div., 4300 E. 5th Ave., 
Columbus, O., Gen. Mgr.—J. A. Williams 
Cutler -Ham mer, Inc., 319 N. 12th St., Milwaukee, Wis., 
Pres.—F'. R. Bacon: Sales Mgr. —B: M. Horter 

cyclone Fence Co., Waukegan, Ill, 


Dade Aircraft Corp. Div. Dade Bros., Inc., Old Country 

Rd., Mineola, L. -" aes —George C. Dade; Gen. 

Mer.—J. B. Dailey, J 

bahistrom Metallic Door Co., Buffalo & E. 2d Sts., 

Jamestown, N. =" Spas rae N. elein Sales 

Mgr.—Maurice Wies: 

Daleo, Inc. of ar. Long. ‘Beach, Cal., Pres. & Gen. 

Mgr.—Leonard E. Graham 

Danly Machine Specialties, Inc., 21-12 S. 52nd Ave., 

Chicago, Ill. 

Darnell i, & Ltd., a? llth St., Long Beach, Cal., 
. Darnell, Jr. 

Daven Co., 158 ‘ooo St., Newark, N. J., Pres.— 

lewis Newman 

Davis Emergency Equip. ?-— 55 Van Dam St., New 

N. Y., Pres.—F. R. Davis 

Davis & Thompson Co., 6619 W. Mitchell St., Mil- 
yi Pres.—M. W. Rogers; Gen. Mer.— 

Cut 


—_* Chem. Corp., The, a Bay, Baltimore, Md., 
F Hock ley ; re wa Mer.—R. ti 

Hockley ; ‘Sales Mer.—R. D. 

Day Rubber & Supply Co., —— a0th & Harney Sts., 


Ne 
Day. Piston Corp., Ray, 6656 Walton Ave., Detroit, 
» Pres. 3 Gen. Mgr.—Ray E. Day; VP & Sales 


Mgr. —D. W. Bay 

.* Ray — Co., 912 Fair Oaks Ave., S. Pasa- 
ena, 

Dayton hte. Co., The, Dayton, O., Pres. 4 Gen. Mgr.— 
H, D. Hendrick: y * & Sales Mar. —E. W. Mink 

Dayton Rogers Mf ip. Co polis, Minn. 

Dayton Rubber M La Co. +» 2345 "iarviow Ave., Dayton, 
0., Pres. & Loner — L. Freedlander; VP 
Mech. Sie Ke cd Gla 

Dayton Safety Ladder ée. ot W. 3d St., Cincinnati, 


Dayton Tool & cae. Co., 730 Lorain Ave., Dayton, O., 
Pres.—C. Sensema 

Dayton Wheel Co., P.O. Box 991, Dayton, 0. 

Dearborn Chem. Co., 310°S. Michigan ‘in, Chicago, 


Dearborn Gage Co., Dearborn, Mich., Pres.—Elmer 
Ellstrom, Sr.; Gen. Mer.—Olaf Elistrom; Sales Mer. 
—Ralph Elistrom 
Decker Co., Richard M., ad by Michigan Ave., Chi- 
cago, Tll., Pres.—H. F. Geo 
d Motor Prods. ‘Corp., 2301 Davis St., 
N. Chicago, Tll., Pres.—A. L. Lott (Detroit); Gen. 
fe Willard 5 Morrison; Sales Mgr.—Howard R. 


— Machine Wks., Inc., Defiance, 0., VP & Gen. 
— —D. W. Champlin; Sales Eng. —Orville Noff- 


Deflance Stamping Co., The, Defiance, O., Pres.—L. F. 

Serrick; Gen. Mgr.—Robert H. Serrick 

A. Dejur: VP, Sales & Gen. Mgr.—J. J. Kuscher 

Delur Amsco Corp., Shelton, Conn., Pres. ae A. 
ur; VP,, Sales & Gen. Mgr. =f 

Delany & Co., Milnor & Cottman Sts., ing Phila., 
Pres. Howard S. Dela 

Dice Products Div. of General Motors Corp., 329 E. 
by ayton, 

Deleo-Remy, Anderson, Ind. { 

Del oe Pt Plastic Products, 6200 Century Blvd., Los 
iS 

beita Mfg. bo, 635 E. Vienna Ave., Milwaukee, Wis. 

entson _nere. Co., The, 1160 Dublin Rd., Columbus, 

0., Pres.—W. GC. Denison, Jr.; Sales Mgr.—E. J 


Fle: - 

Denning Mfg. Co., 1777 E. 87th St., Cleveland, 0., 
Pres.—P. Frank Denning; Gen. Mgr.—F. W. Denning 
sewood Corp., Elkhorn, Wis. 

D Sanno & Son, Inc., Wheatland, Phoenixville, Pa. 
esmond- Stephen +e Co. 0., Pres.—Geo. 

paleConne ti; VP—R. 

_ Oven Co., S08 Central Ave., Minneapolis, 
eat Pres.—A. E. Grapp; VP & Gen. Mer.—H. L. 

Detrat a. 2, © Sales es Mgr.—F. H. Faber 
— Boring Bar os The, 690 E. Fort St., Detroit, 

De ich., Pres. & Gen. Mgr.—R. S. Spencer 
pnd Broach Co., 30801 Sherwood Ave., Detroit, 

D an Pres. & Gen. Mgr.—Gustav von Reis 
Min Gasket & Mito. oe ~ Burt Rd., Detroit, 
ich., a & Ge gr.—L. H. Diehl; Sales Mgr.— 


yd § 
Detroit hen er Machine Co., 8201 Morrow St., Detroit. 
Ware? tes.—F. J. Martin; VP & Sales Mgr.—A. S. 


= Macoid Corp., 12340 Cloverdale Ave., Detroit, 
. nee .—Arthur Gardner; Sales Mgr. & Treas.— 

— Power Screwdriver Co., 2801 W. Fort St., De- 

Gt Mattes VP—A. F. Larrabee; Sales Mgr.—R. H. 

Detrott Rex Prods. Co., 13005 Hillview Ave., Detroit, 

mck... Pres.—R. A.’ Emmett; Gen. Mgr.—A. 0. 
alacker; Sales Mgr.—D. E. ‘wiltiara 


(Turn to page 333) 
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Speed Workin Tools 
joi Freciften Operations 


New and Old Workers find SPINTITE the 
fastest wrench for speedy mene, of small 
parts. 


Standard sizes with hex sockets from 
3/16” to 5/8. Knurled Round and ; 
Square Sockets available on special 3 
order. Z 
SPINTITE works like a screw driver 


751 Set in 
Leatherette 
Roll includes 
7 SPINTITES 
3 screw drivers 
and chuck type 
handle 


lene i... eee 


STEVENS WALDEN, INC. 
461 SHREWSBURY STREET 


WORCESTER, MASSACHUSETTS, 











Rae 


Courtesy, St. Louis Star-Times 


They Ration Too—Without Complaint 


N E 
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with SQUARE D AIRCRAFT 


Class 9390, Type 986 
Normally Open. 
(Same as Type O except 
for head)¢ Bakelite Buttone 
Quick make and break e 
Rating I5 Amps.—24V. DC 
Inductive. 


Class 9390 

Type O, Normally Open. - 
ype C, Normally Closed. 

Quick make and break @ 

Rating I5 Amps.—24V. 

DC Inductive. 


Class 9390,Type987 : 

Normally Open. , Class 9390, Type 980 
Microphone Switch x Normally Open. 
3-pointContactelcir- 7 oe Bomb release or mi- 
cuit for ground e @ ee | crophone switch e 3- 
Lucite button with [ point contact ¢ Lucite 
designating tab e Button with designat- 
Quick make and © | 2 ing tab e Quick make 
break ¢ Rating I5 oe and break @ Rating 
Amps.— 24V. DC In- : 15 Amps.—24V. DC 
ductive. ee aS. aaa Inductive. 


« 
Class 9390, Type 988 
Normally Open. 
wi Torpedo Switch @ (Also 
Class 9390, Type 981 a Va in Type 990, 3 circuit 
Normally Open. : i A for Microphone) « Lu 
Lever Switch @ Quick 7; HAZ =minous designating tgs 
make and break e Rat- 4 i ® Quick make 
ing 15 Amps.—24V. DC , breake Rating I5 
Inductive. ip —24V. DC Indge 


Class 9300—Type A 
CIRCUIT BREAKER 





Class 9350—Type B4 
MAGNETIC CONTACTOR 











SQUARE J) COMPANY (| (ieee 


DETROIT- MILWAUKEE -LOS ANGELES 


KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK 
IN CANADA: SQUARE D COMPANY CANADA LIMITED, TORONTO, ONTARIO 






WARNER AIRCRAFT CORPORATION e¢ DETROIT, MICHIGAN 
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| Wks., 1307 Oakman Blvd., Detroit. 
Sheet Mery Vv. Baker; Sales Megr.—R. W. 


ie ning CO., 350 Midland Ave., Detroit, Mich., 
ey sales Mgr.—Glendon H. Roberts 
Y Surfacing Mach. Co., 7433 W. Davision, De- 
*. Mich vres.—Frank D. Nunemaker; Gen. Mer. 
T, Ron" toot Co., 8432 Butler St., Detroit, 
. The, 300 Phillips Ave., Toledo, O., Pres. 
' Ott chess; * = js Mer.—F. A. Bailey; 
‘ Mer.—R. A. Guyer 
4 Pods ‘Corp... Lancaster, Pa., Pres.—Paul 
Sales Mgr.—John Stolarz 
& Mfo. Co., 431 Kentucky Ave., In- 
nolis Pres. & Gen. Mgr.—G. A. Wain- 
Sal r.—W. B. Haislup : ; 
lor Co., 1497 E. Grand Blvd., Detroit, Mich., 
Rk. A. Pulf 


Color a 
corp., 666 Hawthorne St., Glendale, Cal., 
Mer.—T. W. Warner; VP, Treas. & 
hes Mer.—hvan D. Thomas 
Supply Co. 1390 E. 30th St., Cleveland, 0., Gen. 
7—J. R. Litzsimmons 
ij Safe & Lock Co., 818 Mulberry Rd., Canton, 
Pres, & Gen. Mgr.—A. J. Ross; VP Sales—H. A. 


‘en CO., Eugene, 2425 Sheffield Ave., Chicago, Ill. 

Co., The, 700 E. 82nd _ St., Cleveland, O., 
A, P. Williamson; Sales Mgr.—W. C. Holmes 
inc, Frank W., 2528 Grand Ave., Los An- 
es Cal., Pres.—F. W. Duein - : 
"4 Co., inc, W. B., 5410 W. Harrison St., Chi- 


po. Ti. Sors, Inc., Henry, 1600 Arch St., Phila- 
hia, Pa. 

Inc., Harrison at Oakley Blvd., Chicago, Ill. 

ifs. Co., 603 E. 55th St., Los Angeles, Cal. 
Mevcibie Co., 167 Wayne Ave., Jersey City, N. J. 
on Corp., 3839 Wabash Ave., Detroit, Mich., 
Sterling Dockson; VP—Harold E. Pigott 

Cork Co., 301 E. Liberty St., Lancaster, Pa., 
—A, B. Dodge; Sales Mger.—O. L. Williams 

Die Casting Co., 386 4th Ave., New_York, 

Y., Pres.--Charles Pack; Sales & Adv. Mgr.— 
H. Pillion 

Aircraft Mfg. Co., 1369 N. Zang Blvd., Dallas, 
x., Sole Owner—A. J. Dolan 

Valve Co., The, 1901 Carroll Ave., Chicago, IIl., 
», & Gen. Mer.—John L. Dole; VP & Sales Mgr.— 
is 


Ell 
in Corp., Irvington, N. J., Pres.—E. N. Dollin; 
P & Gen. Mgr.—Lewis Turner; Sales Mgr.—J. R. 


Phuchardt 
ttle Radio, Inc., 7421 S. Loomis Blvd., Chicago, 
LL, Pres—E. M. Doolittle; Gen. Mgr.—Dudley 
. M. Rodman 
a A., Bronson, Mich., VP—Karl 
ser; Sales & Adv. Meger.—T. W. Drury 
& Mfg. Co., 385 Putnam Ave., Cam- 
ss., Pres.—J. Whitney Bowen; VP, Sales 
Adv, Mgr.-—Louis S. Cleaves 
Chem, Co., Midland, Mich., Pres.—Dr. Willard 
ary Dow; VP & Gen. Mgr.—Leland I. Doan 
Brass & Copper Co., Inc., 304 E. 45th 
, New York, N. Y., Pres.—H. L. Downs 
Equip. Corp., 38-04 48th St., Sunnyside, L. I., 
. Y., Pres.—A. E. Ulman; Sales & Advg. Mgr.— 
oer F. Holton 
fg. Co., 1713 W. Hubbard St., Chicago, Ml. 
yer & Hanson, Inc., 738 E. Pico Blvd., Los An- 
ples, Cal., Pres.—R. E. Ristow; Sales Mgr.—Albert 


nson 

Mfg. Co., Racine, Wis. 

Co, Wilbur B., 152 Riverside Ave., Newark, 
.J., Asst. Sales Mger.—J. E. Whitehouse 
-Lero Coro., 222 N. Bank Dr., Chicago, Ill., Pres.— 

y B. Lindsay; Sales Mgr.—C. Duff Stevens 

mun Metals & Supply Co., 219 S. Central Ave., 
os Angeles, Cal., Pres.—E. C. Ducommun: Gen. 
r.— - Lohn; Sales Mer.--E. H. Vockrodt 
Norton Mfg. Co., The, 2709 Preble Ave., Pitts- 
wh, Pa., Pres.—Robert G. Allen; Gen. Mgr.— 
M. Webb; Sales Mer.—J. F. Van Nort 

Engineering Corp., Marinette, Wis., Pres.—H. V. 
igley; Sales Mgr.—A. A. Michaud 

Co., The. Racine, Wis.. Pres.—L. H. Hamilton: 
P & Gen. Mer.—G. A. Zimmerman; VP & Sales 


t Glass Corp., Dunbar, W. Va. 
.» The, 512 7th Ave., New York, N. Y., 
fes—Ernest C. Geier; Gen. Mgr.—Ernest Rohr 
Pont de Nemours & Co., E. 1., Wilmington, Del. 
fdress all inquiries to company 
Pont de Nemours & Co., E. 1., Plastics Dept., 
i Schuyler Ave., Arlington, N. J. Address all in- 
irles to company 
Kool, Inc., 1016 N. Main St., Elkhart, Ind., Pres. 
H. Bucklen: VP & Gen. Mgr.—H. E. Bucklen III; 
*s Mer.—H. D. Nieman 
Rubber Co., Flemington, N. J., Pres. & Gen. 
ie Robert J. Heiney; VP & Sales Mgr.—James A. 
Mfg. Co., 1960 N. Buffum St., Milwaukee, Wis.. 
nés.. Gen. & Sales Mer.—Wm. K. Winkler 
Plastics, Inc., 1 W. 34th St., New York, N. Y. 
fa-Products Mfg. Co., 1407 5th St., Canton, 0.. 
es, & Gen. Mgr.—C. C. Steiner; Sales Mer.—L. J. 
a Plastics & Chemicals, Inc., N. Tonawanda, 
» Pres.—Harry M. Dent: Sales Mgrs.—A. W. 
mmer, Jr., C. T. O’Connor, R. E. Dodd 
Plastics, Inc., 5000 Summerdale Ave., Phila- 
.. Pres.—J. Stogdell Stokes: VP & Gen. 
“-E. E. Novotny; Sales Mgr.—F. W. Cary; 
®s Mer. (Molding Compounds)—F. A. Morlock 
Co., 537 E. Monument Ave., Dayton, O. 
Mfg. Co., 800 E. 61st St., Los Angeles, Cal. 
Metal Prods. Co., 2649 N. Kildare Ave., Chicago, 
» Pres.—W. H. Odlum; Sales Mer.—W. R. Hosford 
Aviation Supplies, 11156 S. Main St., Los An- 
s. Cal, Owner & Gen. Mer.—E. A. D 
Fastener Co., Box 605, Babylon, N. Y., Pres., 
. = Gen. Mgr.—William Dzus; Sales Mgr.— 
» Acker 


E 
A. = Ine., 144 Spencer St., Brooklyn, N. Y., 
~ ufiero 
. Wks., Inc., Pueblo, Colo., Gen. Mer. 


M. Ohlander 


Ottawa Leather Co., Grand Haven, Mich., Pres.— 
muel Smickler; Sales Mger.—E. K. Ellis 
Mastrachute Corp., Lancaster, Pa., Pres.—C. J. 


Pencil Co., 708 E. 18th St., New York, N. Le 
*’.—E. M. Berolzheimer; Gen. Mgr.—H. Price: 
es Mer.—A. H. Berwald 

fm Air Devices, Inc., 314 Dean St., Brooklyn, 
 Y., Pres. & Gen. Mgr.—H. G. Hamilton 
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eg aeyon theVrne 
home front _- battle front 


electric drills and tools 


Wherever you find the Air Corps, there too you will find 
Clark drills—along the production lines and in the repair 
shops on the front lines. Ever since James Clark pro- 
duced the first portable drill in 1898, Clark’s many in- 
novations and improvements have made their drills ihe 
leader in the field. 


first in thefield” . 


JAS. CLARK, JR. ELECTRIC CO. 


606 BERGMAN ST., LOUISVILLE, KY. 





Be Fact- Power OF KARDE} 


FOR MATERIALS CONTROL 


Hs 


TE 


@ THE CONTROLLED MATERIALS PLAN is NOT complicated. But it 
does require a fact-controlled Inventory system that definitely schedules the 
flow of balanced materials into a pre-defined production program. 

That’s why hundreds of famous firms have turned to Kardex for “ Material 
Control” records. For Kardex provides a semi-automatic system of keeping 
materials in balance with planned production requirements. You merely read 
the Kardex signals and know at a glance the exact position of all your “con- 
trolled material “ stocks. Along with faster posting ... and reference... you 
are assured of maximum operating efficiency. Guesswork is eliminated because 
the signals tell you when and where corrective action is needed. 

Why not follow the lead of 68% of all Army-Navy “E” Winners and inquire 
today about Kardex for your wartime record control needs ? There’s a Kardex 
solution to every problem... production, materials, procurement, personnel, 
any record requirement. 
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MATERIAL 
REQUIREMENT DATA 


These orange signals indicate, by the month, when the 
last allotment and/or purchase was made. 
These green signals tell the month through which 
material production has been scheduled. 

MATERIAL : 

CONTROL DATA 
The amount of material in inventories is graphically 
translated into the weeks or months of stock available 
against previous monthly consumption figures ... or 
as actually scheduled into production. 
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FACT-POWER.... exclusive with Kardex, means vital facts are signalle4 
for instant selection, assuring prompt and accurate administrative action 


REMINGTON RAND 


AVIATION, February, } 








al 


Ly] 


nralled 
iction 


9 Eng Co., 45 Fox St., New Haven, Conn. 
0 etieable fron Co., The, Wilmington, Del., 
yp, A. Dibble; Mng. Dir.-George E. Bean 

‘an Kodak Co., ‘843 State St., Rochester, N. Y., 

m Mn J, Hargrove; Gen. Mgr.—A. F. Sulzer 

n WEG Co., 739 E. 140th St., «Cleveland, O., Pres.— 


i‘? peek Tie Inc., Newark, N. J., Pres.— 
] 
pear tion — \—Pioneer Instrument Div. of Bendix 
jation Corp Bendix, N. J., Pres.—E. R. Breech; 
= Mar kenneth MacGrath; Dir. Sales & Service 
ACS; Sales Megrs.—G. A. Lewthwaite 
©. Harrower (Eclipse) 
a Ful ‘enore. Co., Rockford, IL, Pres.—S. E. 
er; Sales Mgr.—K. A. Scharbau 
pny Engrg. Co. ., 2653 W. Van Buren St., Chicago, 
pres. & Sales Mgr.—E. W. McDonnell 
on “Splitdori Corp., W. Orange, N. J., and Beth- 
oy, Pa., Pres.—Arthur Walsh; VP & Gen. Mgr.— 
es Mger.—S. Schaeffer 
.» College Pt., N. Y., Pres.—Earl D. 
sales—George B. ’Post; VP Prod.—K. D. 


. 


y Products Co., 480 Lexington Ave., New York, 


a iron Wks., Ine., S. Bend, Ind., Pres.—W. H. 
; VP Sa ales—S. F. Kromkowski 

. Co., 675 Eggleston Ave., Cincinnati, 0O., 

og —Howar) W. Edwards; Sales Mgr.—H. A. Smith 

plywood & Veneer Co., F., Two Rivers, Wis., 

i. RR. Eggers; Sales Mgr. & Pur. Agt.— 


in seequer Mfg. Co., 1270 6th Ave., New York, 
Pres.—Paul Ruckgaber; VP & Sales Mer. 
A "a, Ruckgaber 
Ine. 1060 W. Adams St., Chicago, Ill., Pres.— 
H. Wendell, Jr.; VP—R. b. Wright _ 
ann Corp. 
a fe ; fe gr. A oo 
Sales Mer.—B. . Woodford; Gen. Mer.— 
cra Products Div.—N. J. Zaro 
McCullough, Inc., San Bruno, Cal., Pres.—W. W. 
tel; VP—W. G. Preddey 
» Stop Nut Corp., 2320 Vauxhall Rd., Union, 
Pres. hes T. Hedlund; Gen. Sales Megr.— 
=. H, 
ric Air Heater Co., Div. American Fdry. Equip. 
, Mishawaka, Ind., Pres.—O. A. Pfaff; VP—L. L. 


birus 
rie Aute- Lite Co., The, Fostoria, 0., Gen. Mgr.— 


Twe 
rie Auto- Lite Co., The aaa oe Products Div.), 
ledo, O., Vresx—Royce G. Martin; Sales Mer. 
park Plug Div.)\—F. A. Nealon 
re Furnace Co., Salem, oO Pres.—R. F. Ben- 
per; Gen. Mgr —e T. Cope 

Prods. Co., Cleveland, O., Pres.—M. R. Berry: 
les Mer.—I’. K. Rouge 
trie Service Supplies Co.. Philadelphia, Pa., Pres.— 
s, J. Mayer; Exec, VP—A. H. Englund; VP & 
és Dir.—H. G. Lewis; Sales Mger.—E. A. Leinroth 
ice Sprayit Co., Sheboygan, Wis., Pres. & Gen 
n—-S. Deutsch; VP & Sales Mgr.—M. B. Deutsch 
trie Storage Battery Co., Allegheny Ave. & 19th 
» Phila., Pa., Pres.—R. C. Norberg; VP & Sales 
Sieg T. Kalas; Mgr. Aircraft Sales—R. L. 
mmervill 
t , > aes Co., 249 E. 23d St., Los An- 


m Metaurcical Co. (Union Carbide), 30 E. 42nd 

” New York, N. Y. 

rol, Inc., Kingston, N. Y., Pres Robin- 

by VP & Gen. Mgr.—R. B. Criddle; ue "& Sales 

t.—B. N. Ashton 

iroline Co., 4121 . La Salle St., Chics Til., 

4 7. tte a . Berndt; Sales & Adv. Agr.— 

nsh 

tronic Laboratories, Inc., 122 W. New York St., 

s.—Norman K. Kevers; VP— 


tronic Soecialty Co., 3456 Glendale Blvd., Los An- 
#8, Cal., Gen. Mgr. =e A. Marcus 
i Sales, [Serene 
ationa atch Co., * Higin, Ill., Pres.—T. Albert 
; VP & Sales Mgr. —Howard D. Schaeff ffer 
I Parker Elec. Co., 4005 St. Clair Ave., Cleveland, 
Pres.—S, K. Towson; Sales Mgr.—W. A. Meddick 
Electric Mfg. Co., The, 1824 Washington Ave., 
louis, Mo., Pres.—W. S. Symington; Exec. VP— 
C. Schmitt; Sales Mgr. (Elec. Div.)—J. Wright 
flag Cou, —— Pa., Pres., Gen. & 
— ; n 
canis Co., Downey, Cal., Pres. & Gen. Mgr.— 
W. Feather; Sales Mgr.—T. ’R. Corbett - 
Forging & Mfg. + aa Inc., Endicott, N. Y., 


w. 
Aiat "Specialties, eenthie, Cal., Pres.— 


Engelhard, Inc., Newark, N. J., Pres.—Cha 
hard; Gen. & Sales Mgr.—A. W. ty _ 
wring a IN, Dean Md., Pres.— 

ales Mgrs. A 
0, Seifert (Mach. ‘Tool Div.) (ater Ziv.). 
I ing Prods. Co., 387 Charles St., Providence, 


_. >. 3 310 S. Michigan Ave., Chicago, IlL., 
eind 

Aireratt ca 142 W. 14th St., New York, 
. Pres. & Factory Mer.—Epi A. Stathopoulo: 
g. & Seles—8. R. Thompson; Sales Mgr.— 

eo n 

; = Co., Lawrence St., at Erie Ave., Phila- 


Resistor Corp., Erie, Pa., Pres.—G. Richard 
Bini VP & Sales Mgr.—W. Henry Fryling 
E Constr. Co., Erie, Pa., Pres. & Gen. Mgr.— 


. K., Buffalo, N. Y., Pres.—Chas. K. 
a Mgr. ” Chas. F. Ernst; Sales Mer.— 
linger 
Aye Co., putes. P Y., Pres.—N. G. 
a Co 1430 E. 20th Se. Indianapolis, Ind., 
. tel, Jr.; Sales Mer.—J. C. Ertel, 3rd 
~Harl Lexington Ave., New York, N. Y., 
: > Ge W. bajo VP in Chg. of Sales—J. C. 
' * Weld Mgr.— aad W. Kaley 
T elding Alloys, 40 Worth” St., New York, 


agony Co., Fullerton Ave., at Greenfield Rd, 


Fai Corp., Div. of Koppers Co., Baltimore 
lee: W's. saltimore, Md., Pres.—Enos S. Stock- 
hot Pro Sales—Sidney H. Fedan 
ls Mer, 8. vat ‘4% = Carroll Ave., Chicago, Ill., 


Weight Scale a “Th 
e, 944 W. 5th Ave., Colum- 
; es.—Ralph H. Beaton; VP Sales—W. A. 
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The Newer, Quicker Way 


to Sand Recesses in Metal@ 


of METALITE CLOTH 


The very newest coated abrasive devel- 
opment for the faster mechanical finish- 
ing of bothersome metal parts. “Spira- 
points” are particularly effective on 
those low areas of varying radii that 
defy hand sanding except at enormous 
loss of time. 


These tapered ready-to-use abrasive 
cloth “gadgets” constantly offer new 
sanding surfaces, possess just the right 
resiliency and can do a wonderful job 
right in your plant. 


On your present portable or flexible 
shaft tools they will astonish you with 
their speed and uniformity of output, 
doing in seconds jobs that formerly took 
minutes—and doing them better. 


Furnished in full range of grit numbers 
and in many other shapes than the few 
shown below. 


Inquiries for samples and demonstration 


welcomed. “ 


A request on your letterhead will bring you a 
handsome wall chart in three colors, illustrating 
the full line of Metalite Cloth “Gadgets” and 
' showing typical operations. 


BEHR-MANNING °¢ TROY,N.Y. 


(DIVISION OF NORTON COMPANY) 


Boston, Buffalo, Chicago, 


Cincinnati, Cleveland, Detroit, Grand Rapids, High Point, 


Indianapolis, Los Angeles, New York, Philadelphia, St. Louis, San Francisco, Tacoma 


. 














Concrete technique keeps 


winter runway jobs going 


Construction methods which speed up 
paving for war jobs help keep schedules 
ahead of winter emergencies. These 
methods have been tested in placing millions 
of square yards of concrete runways on 
more than 200 airports in continental U. S. 
On several military projects more than 
20,000 sq.yd. of concrete has been placed 
daily. 

And when war necessity demands it, con- 
struction of concrete airport runways can 
go ahead on schedule regardless of winter 
cold. Ample experience has demonstrated 
that concrete pavement can be placed suc- 
cessfully in low temperatures when certain 
precautions are taken. This is one of the 


important wartime advantages of concrete. 

Concrete can be designed for any weight 
or volume of traffic . . . costs less to build 
than any other pavement of equal load- 
carrying capacity. 

The assistance of our technical staff is 
available to designers and builders of air- 
ports and other war construction. 

Write today for folder, “Construction of 
Concrete Pavement in Cold Weather.” It 
was prepared especially to help expedite 
military paving programs. 


PORTLAND CEMENT ASSOCIATION 
Dept. A2-41, 33 W. Grand Ave., Chicago, Ill. 


BUY MORE WAR SAVINGS BONDS 


AVIATION, February, } 


















1-0 Corp., 1200 Oakman Blvd., Detroit, Mich., 
Phil Huber; VP & Sales Mgr. Thor Olson 
Too! & Machine i E, St. Louis, IL, 
. Fillipt VP—F. J. Geppert 

ghey Ave., New York, N. Y. 

» Conn., Pres.—Charles 








“ 


4H Mfg. Co. 6024 Ellery St., Detroit, Mich. 
4M. ee Co., Fg tae d, Cal. 

Co., A. W., 1 Dickenson St., Newark, N. J. 
Pencil Go. Eberhard, 37 Greenpoint Ave., 
sa earns Co., The, New Britain, Conn., Pres.— 
wrice Stunley; Gen, Mgr.—R. R. Searles; Sales 
1.—C, F, Stanley 
‘niin Mfg. ‘~ Seteatie. Mo., Pres.—Ole Fahlin; 
ban. Mer 393 Lafayette St., New York, N._Y.. 
os, Geol’ } Naylor; Sales & Adv. Mer. & Pur. 
—Jas, A. Clea 
08 Worse & “Co., 600 S. Michigan Ave., Chi- 

Pres.—C . H. Morse; VP & Sales Mgr. 


Doi 
nhs, Morse & Co., Beloit a Beloit, Wis., 
res, —R. a oe a Mer.—A. C. Howard; 


ls Me Aviation. “Corp. 88-06 Van Wyck Blvd., Ja- 
” ct N. } s.—J. S. Ogsbury; VP & Dir. of 
A ‘gore 
tel Metallurgical Corp., N. Chicago, Ill., Pres.— 
Robert J. Aitchison; Sales Mgr.—Herbert B. Clark 
ingdale Aircraftsman Mfg. Corp., Farmingdale, 
L. Pres.--George W. Rix 

am Mio. Co., 1646 Seneca St., Buffalo, N. Y., 
Pres Pa Dubosclard; Pres. & Treas.—Frank L. 




















oer Co., a A. B., York, Pa., Pres.—Francis 
Parquhar; Gen. Mgr.—Wm. J. Fisher; Sales 
n—G. A. ae, 
-Birmingham Cc., Ansonia, Conn., Pres. & Gen. 
r—N. W. Pickering; VP & Sales Mer.—Carl 
Hi heock 
& Son, Dudley F., Prospect Hts, Rensselaer, 
.Y,, Pres. & Ch. Engr. ~_Dudley F. Fasoldt 
Caster Corp., Evansville, Ind., Pres. ot villiam 
i, Noelting ; VP & Sales Mgr. —Clarence B. Noelting 
y & Egan Coy ae Hive 1100 Alfred St., Cincinnati, O., 
¢,—Jos, J. Schott; Sales Mgr.—C. G. Engbersen 
Aircraft Wks., gts N._ Mississippi Dr., Minne- 
apis, Minn., Pres. & Gen. Mgr.—Francis J. Ditter: 
§ es Mgr.—Arthur A. Bursch 
Bearings Co., Inc., The, Poughkeepsie, N. Y., 
p ae. R. Bennett, Jr.; Sales Mgr.—H. F. 


Elec. Co., Inc., 8700 S. State St., Chicago, Il., 

,—C, Borland; Exec. VP—James M. Gilchrist 

i Laboratorles, | a +» 185 41st St., Pittsburgh, 
fs., Pres.—R. B. olds 
Mach. & Welder" Co. The, Warren, O., Pres. & 
fen. Mgr.—-M. S. Clark 

-Mogu! Corp., 11031 Shoemaker Ave., Detroit, 
fich., Pres.—H. G. Muzzy; Sales Mgr.—E. O. Jones 
I Press Co., Elkhart, Ind., Pres.—J. E. Losh- 
; VP, Gen. & Sales Megr.—Leonard E. Losh- 


pougn 
yal Prods. Corp., Providence, R. I., Pres.—L. C. 
Ningley; Ist VP & Gen. Mer.—F. C. Tanner; 2nd 
VP & Sales Mgr.—L. B. Colt 
Telephone & Radio Corp. (Radio Div.), 200 Mt. 
.. Newark, N. J., Pres.—Col. Sosthenes 
Ben; Gen. Mgr.—T. M. Douglas. (Telephone Div.), 
1000 Passaic Ave., E. Newark, N. J., Gen. Mgr.— 
Wm. Hatton; Sales Mer.—T. W. Tuttle 
eral Tool Corp., 405 N. Leavitt St., Chicago, Tl. 
lows Gear Shaper Co., 78 River St., Springfield, Vt., 
Pres.—E. R. Fellows; Gen. Mgr. & Ch. Engr.—E. W. 
Miller; Sales Mgr.—C. M. Peter 
Prods, Mfg. Co., 1530 Carroll Ave., Chicago. Ill. 
trs Co., Inc., 210 South St., Boston, Mass., Pres.— 
L. H. Hansel: VP & Sales Mi gr.—W. C. King 
nm Mfg. Co., Hartford, Conn. 
wal, Inc., Ashland, Mass. 
cute Mach. Co., Bridgeton, N. J., Pres.—G. E. 
Bass; Gen. Mgr.—L. Meyers 
ire Conduit Co., Orangeburg, N. Y. (Sales Off., 292 
Madison Ave., New York, N. Y.), VP & Sales Mer.— 
-P, Conbier 
st ,.Inc., 3277% San Fernando Rd., Glendale, Cal. 
Te, h Telecommunications, Inc., Passaic, N. J., Pres. 
Frederic ©. Scofield; bl (Aviation)—Frank Brick; 


Gen, Mgr.—Lawrence Kna 
Pto70 Lafayette St., New 


“.— -White, ine... 

Or! 

‘ stone Aircraft Co., Akron 0., Pres.—Harvey S. 

1ild Firestone, Jr.; WP—John L. *Cohill; Sales Mgr.—W. 
Wilbur Shaw 


Aid Supply Co., 32 W. 22d St., New York, N. Y.. 
Pres—Joseph Maslan 
h-Sterling Steel Co., McKeesport, Pa., Pres.—L. 
Gerald Firth; Sales Mer.—A. B. Corbin 
all & Porter Co., Hatboro, Pa., Pres.—Kermit 
scher ‘Spring » Chas., 240 Kent Ave., Breskiyn. 
Y., Pres. & Sales Mgr.—Heinrich Fischer; VP & 
Ch. Engr.— —Wilbur Culp 
sher Furnace Co., 1748 Kolmar Ave., Citeage, Til... 
s—Wm. P. Martin, Jr.; Sales Mgr.—R. Myali 
iir- sher Research Laboratory, 1961 ekversity pe » Palo 
bi A Owner—Gerhard R. Fisher; Sales Mgr.— 
dams 
tke Bros. Refining Co., 129 Lockwood St., Newark. 
Pres.—F, J. Snyder; hind & Gen. Megr.—G. E. 
Merkle: Sales Mgr.—L. A. Rya’ 
hburg Grinding Mach. corn., Fitchburg, Mass., 
of 8. Gould 
















































& Gen. Mer.—G. 

tuerald Mfg. Co., The, } la Conn., Pres.— 
P. J. Fitzgerald; VP—M. D. Fitzgerald 
‘ ings, Inc., Bristol, Pa., Pres. & Gen. Mgr.— 
rank de Ganahl 

mg Aviation Corp., 190 W. Colorado, Posndite. 
Mig .—Wendell S. Fletcher; Gen. Mgr.—F. P. 
male ot Co. of N. Y., bi id Cortlandt St., New 
4g Pres.—Carl Ungeheuer 

TL Tao , 750 14th St Ss cai, Mich., Pres.— 


— Systems, Inc., 4031 Goodwin Ave., Los An- 
Kal Cal., Pres.—James Q. Henry; VP—Fred V. 


Vier orp Propeller Co., — Linden St., Grand Rapids, 
~ , Owner—Ole Flottorp 

tity Crammer "wen Co., The, Minneapolis. 
a Mn, Pres. oe s% =. —W. B. Tetzlaff; VP & 
es Mgr. Westphal 
Me & Emnrioh o., 301 N. Holliday &., Baltimore, 
any eee ames F, Turner; Sales & Adv. Mgr.— 
DS Me" Co." 1820 %, Slsuson Ave., Los Angeles. 








Tt 
lite 
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Follmer Clogg & Co., Lancaster, Pa. Fox Co., Cincinnati, O. 
Folmer Gratiex Corp., The, Rochester, N. Y., Pres. & Foxboro Co., 86 Neponsit Ave., Foxboro, Mass. 


Gen. Mgr.—N. L. Whitaker Frantz Co., Inc., S. G., 161 Grand St., New York, 
Foote Bros. Gear & Mach. Corp., 5225 S. Western N. Y., Pres.—S. G. Frantz; VP—F. H. Boyd 
Blvd., Chicago, Ill, Pres. & Gen. Mgr.—W. A. Frasse & Co., Inc., Peter A., 17 Grand St., New York, 


Barr; Sales Mgr.—R. B. Moir N. Y., Pres.—Lester Brion; Sales Mgr.—A. B. Mead 
Foote-Burt Co., 13000 St. Clair Ave., Cleveland, 0., Fray Mach. Tool Co., 515 W. Windsor Rd., Glendale, 
Pres.—T. H. Doan Cal., Pres.—J. H. Richards 
3 Ls - at ane Co., 32-36 47th Ave., Long Island Freedman-Burnham Engrg. Corp., 659 E. 6th St., Cin- 
. cinnati, O., Pres.—Gordon L. Freedman 
Ford: Sales Co., J. B., Wyandotte, Mich., Pres.—C. B. Frick-Gallagher Mfg. Co., Wellston, 0., Pres.—Joseph 


Robinson = Sales Mgt—-W. M. Cole , P. Gallagher; VP—Allen J. Frick 

Foredom Etec. Co., 27 Park Pl., New York, N. Y. Friez & Sons, Julien P., Div. Bendix Aviation Corp., 
Formica Insulation Co., The, 4614 Spring Grove Ave., 4.N. Central Ave.. Baltimore, Md.. Pres.—Vincent 
Sa ae — Pres.—D. J. O’Coner; Sales Mgr.— Bendix; Gen. Mgr.—-Lucien L. Friez’ , 


R. 
sade’ Mig. Co., 125 Seaview Ave., Bridgeport, Conn., 
is. *.3 a Engr.—H. S. Forsberg; Sales Mgr.— 


Frigidaire Div., General Motors Corp., Dayton, 0O.,. 
Mer.--E. G. Biechler; Mgr., War Contracts 
Div. — A. Copp; Sales Mgr.—P. M. Bratten 


Fasdick ‘Mach. Tool Co., 1638 Blue Rock, St., Cincin- Fust Development Corp, 63 Willem S&.. New York. 





; O, Mer.—-Carl E. Y., Pres. & Sales Mgr.—Robert B. Meyer 
pao O., Pres King; Gen gr.—Car Fusi Ps L pos my ow at Pe a. 
iv., International Mach. Tool Corp., Elkhart, ich., Pres.—Louis egusen; VP, Secy. & Gen 
—— Div. nternati c ool Corp art Mer —Gustave L. Lundborg; VP ‘Eng. & Sales— 
Fostoria Pressed Steel Corp., The, Fostoria, O., Pres. & ari 2B. Fig 
Gen. Mgr.—R. J. Carter; Sales Mgr.—E. L. Bates Fuller & Co., W. P., 135 N. Los Angeles St., Los 
Four Wheel Drive Auto Co., Clintonville, Wis., Pres.— Angeles, Cal., Sales Mgr.—M. G. McKinley 
Walter A. Olen; Sales Mgr.—R. H. Schmidt Fulton Co., The, 1912 S. 82d St., Milwaukee, Wis.. 
Fowler Aircraft Co., Pacific Beach, Cal., Pres.—Harlan Pres. & Gen, Mgr.—S. A. Fulton; Sales Mgr.—E. L. 
D. Fowler Worcester 





























THE CHERRY RIVET 


This mechanical blind rivet, when applied with a hand 
gun, is the logical solution fo riveting difficulties in 
field repair work on all types of aircraft. 


The Cherry Blind Rivet requires no bucking bar, is applied quickly 
in blind spots and has high shear and fatigue values. These qual- 
ities make it ideal for handling all types of aircraft repair work 
where blind spots are frequently encountered. 

Cherry Rivets in both brazier and countersunk types are made 
in 1/8”, 5/32” and 3/16” diameters with four grip lengths. They 
may be applied with the hand gun shown below when air power 
is not available. For shop work a pneumatic gun offering some 
advantage in speed may be used. 

WRITE FOR NEW HANDBOOK -—A 16 page Handbook giving complete 


information on the Cherry Riveting Process is just off the press. A copy will 
be sent without obligation if request is made on your business letterhead. 


Cherry Rivets, their manufacture and application 
are covered by U. S. Patents issued and pending. 
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The completion 
of SENSENICH 
BROTHERS’ new 
plant at Glendale, California, 
provides the West with a mod- 
ern and efficient Propeller Service. 
In these times, reconditioning 
propellers is good economy. Many pro- 
pellers, which normally would be con- 


sidered past serviceability, can be recon- 


ditioned and restored to original efficiency. 
SENSENICH’s new Western branch has all the 
facilities and equipment for extending the life of 
your propeller. 
The new plant incorporates the well-known 
SENSENICH standards of quality workmanship—which 
is your guarantee that, at a nominal cost, your propeller 
will be as good as new when reconditioned by SENSENICH. 


AS sp SENSENICH BROTHERS 
(Lancaster Municipal Airport) 
LITITZ, PENNSYLVANIA, U.S. A. 


WEST COAST BRANCH « 525 Commercial Street » GLENDALE, CALIFORNIA 


AVIATION, Febrvary, 1% 





sn Co., The, Knoxville, Tenn., Pres.—J. V. 
el & ‘Gen. Mer.—C. N. Mynderse; Sales 


Cro} 
Waciall ‘Co. ., 354 4th Ave., New York, N. Y. 
fyter Co.. The, 221 Crane St., Dayton, O., Pres. & 
ren, Mer. R. C. Iddings; Sales Mgr.—R. ‘C. Hahn 


G 

Mfg. Co., Wichita, Kan., Partners—O. V. 

H otf en. “? ); Paul L. Hatfield 
* 138 Winchester Ave., New Haven, 
r Verdi; VP—Vincent Carangelo; 

jen "Mar.— ‘ ‘has. Oppe , 
ner Scic:tific Corp., The, 1201 Wrightwood Ave., 
Phicago, 1!'., Pres., Gen. & Sales Megr.—William 


and-Henisng Mfg. Co., 27485 Slst St., Milwaukee, 


vis, j ; 

Den’ Co., Quincy, Ill. & Denver, Colo., 

nee mn. Mgr. (Quincy)—H. G. Meyers; VP 

Sales M- i gig IF, Schaefer; VP & Gen 
Den: . 

g. (Dent ‘Co. .. Beloit, “Wis. . Pres. & Sales Mgr.— 

i: 
a pute iter Co., 1215 Circle Ave., Forest Park, 
; Sol G. A. Gardner; Gen. Mer.—W. H. 


me Pack! 19 _ Palmyra, N. Y., Pres. & Gen. 
t,—Geor:: Abbott; VP Sales—Phil Arnold 
at Co., corte K., 8 Tioga St., Philadelphia, Pa. 
_ ks., fnc., 15-8 Norwood Power 
ae. mn, O., Pres.—J. Russell Garrison; VP— 
Ralph P at arrison 
Gun Co., tnc., Salem, Ore. 
shen. rhe, Div. of Hercules Equipment & Rubber 
» 435 ¥ annan ae San Francisco, Cal., Gen. 
.—W. ©. Steven: 
ly Engrg. Corp. of "Calif., 2730 FE. 11th St., Los An- 
es, Cal., Pres. ~_Norman H. Gay; Sales Mgr.— 
x But :erkirche 
Co, L. M., 23120 Gratiot Ave., East Detroit. 
ich, Pres & Ch, Engr.—Julian C. Meier; Sales 
g.—Dan 'rosch 
Grinding Machine Co., The, 3901 Christopher Ave., 
i moet is ch., aie m — cialis N. Macdon- 


Tr. 
oo) “She et Metal = Mtoe ,* 121 W. Franklin 
, Daytor. O., Pres.—Carl Wilcke; Sales Mgr. & 
Agt.— tobert. Casey 
p shine Prods. Co., 1218 W. 59th -.. Chicago, I11., 
3—G. I. Mortenson; VP—A. Sta 
Co., Ine, .» Niagara Tails, N.Y. 
—e e ca ee —- 
gr.— 


J, Faso i 

| Aircraft Supply Corp., Detroit City Airport, 
Detroit, Mich., Pres.—Larry Zygmunt; Gen. Megr.— 
B. Rei 


. Rei 

al Armature Corp., Lock Haven, Pa., Pres. & 
. Mer.—Lou_Mervis; Sales Mgr.—Leonard Mervis 
il AW jation Equip. Go., Inc., Ashley, Pa., Pres.— 
TC am: VP & Gen. Mer.—J. M. Faehndrich: 

a . W. Von Arx 
Bronze’ Corp., 34-19 10th St., Long Island 
’., Pres.—Walter P, Jacob; Sales Megr.— 


420 Lexington Ave., New York, 
S. G. Palmer 
al Controls, ‘801 Allen Ave. .» Glendale, Cal., Gen. 
T. Howard 
‘Corp., 2200 E. Jefferson Ave., Detroit, 
Cc. K. Hutsing; Sales Mer.—F. D. 


con 
| Die & Stamping Corp., 265 Canal St., New 
rl . . 
Electric Co., 1285 Boston Ave., Bridgeport, 
Lonn 
Be ggorhed Co., Plastics Div., 1 Plastics Ave., 
ass 


al Elec, Co., Refrigeration Div., Bloomfield, N. J. 
Electric Co., 1 River Rd., Schenectady, N. Y.. 
P Sales—E. O. Shreve; Mer. Aviation Div.—J. 


Electric Se (ome Dept.), Nela Park, Cleve- 
i, 0., VP. Kewley; Gen. Mer.—M. L. 
0 * Western Bates Mer. —N. H. Boynton; Eastern 


a Clostrie X- May Core... 2012 Jackson Blvd., Chi- 
I, Pres.—John H. Clough; Ind. Sales Mer.— 


' Engrg. Co., 785 Hertel Ave., Buffalo, N. Y., 
iners—Wilbur Johndrew, Thomas H. Speller; Sales 
mi Fireproofing Co.» Y 0 

rep: ‘oungstown, Ohio 

inetrement’ Corp., 833 Newark Ave., Elizabeth, 


ij Lead Batteries Co. .» 125 Chapel St., Newark, 
. J. Pres.—John B. Pruyn; Sales Mgr.—G. W. 


Machy. Corp.. 140 Federal St., Boston, Mass., 
’.—John B. Tierney 

Mfg. Co., 6480 Farnsworth Ave., Detroit, Mich., 
& Gen. Mer.—F. C. Hossie; Sales Mer.—Harold 


Metals Sor. 5701 8. Boyle Ave., ia Angeles, 
Pres. — A. DeRidder; Sales. Mgr.—c. E. 


Radio Co., 30 State St., Cambridge, Mass., 
t¥—e Pn Sales Megrs.—H. B. Rich- 
iess 
! Selentine Equip. Co., 2735 N. Broad S&t., 

Pa., Se & Pur. Agt.—M. Kline; 

Se somes = 


I Tine & Rubber _ The, Akron, O., Pres.—C. J. 
nt; VP che. Sales—L. A. McQueen: Mer. Aero- 
& Engrg. ~vRobert D. Spencer 

Tool Co. .» Fenton, Mich. 
he £o.. Rochester, N. Y., Pres. & Gen. 


eitner 
ital Wheat "Co.. 8 Factory Row, Geneva, 0., 
H. A. a Mer.—J Ott 
Too! Co., The, New Haven, Conn.. Pres.— 
ie Res Mer.—C. Den 
A., 3567 Sepviva "St a ” Philadelphia, 
® @. Gerlach; Sales Mgr.—T. Walker 


ford: ood Ce., Hudson, N. Y., Pres.—Benedict 
VP--John Caswe 
rs Barkor | Mfg. Co., Coldspring Ave., Springfield, 


# Aviation Cue. Bethpage, N. Y., rae —John 
es, Jr.; VP Export Sales—Gilbert C. Green- 


Bros, Mfp. Co., 1859 8. Kilbourn Ave., Chicago, 


Mach. Co., ny E. Washington Ave., Madison, 
bee -George H. Johnson; Gen. Mgr.—Claude 
ord; ‘Chai 


—F,. man 
Prods. Div, of Los Angeles Turf Longs Inc., 


; “ Wilson Ave., Los Angeles, Cal., Gen. Mgr.— 
N. Glacden; Sales Mgr.—K. R. Jameson 
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Gleason Wks., Rochester, N. Pres.—James_ E. Goshen Veneer Co., Goshen, Ind., Dir. of Eng. & Sales 
Gleason; VP & Gen. Mgr. ae “'B. Gleason: Sales —J. Alden Rigdon 
Mer.—B. H. Bickle Gougler Sank. Co., C. L., Rubber & Plastic Mold Div.. 
Glenn-Roberts Co., Oakland, Cal., Owner—George G. Kent, - 
Glenn Gould Cuno Div., Nat’! Battery Co., 35 Neoga 
Glidden, Co., Madison Ave. & Berea Rd., Cleveland, O., St., Depew, N. Y., Pres.—A. H. Daggett; VP & Gen 
a xy Joyce; Sales Mgrs.—J. L. Moon & Mer.—H. G. Barnes: Sales Mer.—J. C. Sykora . 
: iegan ’ alls, N. Y., Pres.—N. J. 
Globe ‘Hoist Co., 1000 E. Mermaid Lane, Philadelphia, | Sulds Pumps, tne + Seneca 4 
wr Pres, & wee Mer.—F. W. Swanson; Sales Mer. Govro-Nelson Co., 1931 Antoinette St., Detroit, Mich.. 
—Georg 


e Fre 
Gen. Mgr.—Victor Geavreau 
Globe Steel Tubes Co., 3839 W. Burnham St., Milwau- , e- 

kee, Wis., Pres.—W. C. Buchanan; VP Sales—F. J Graham-Paige Motors Corp., 8505 W. Warren Ave., De 


O’Brien _ 7 troit, Mich., Pres.—Raymond J. Hodgson; VP ‘Sales 
—R. E. Stone 
— oye ay - M Fred Goat Co., Granberg Equip., Inc., 1308 67th St., Oakland, o. 
Goetze Gasket & Packing Co... New Brunswick, N. J. ag A 5 ae See VP & Sales 
Goggle Parts Co., The, 1426 W. 3rd St., Cleveland, O. Mer. & Adv er Mich 
Goodall Rubber Co., 5 S. 36th St., Philadelphia, Pa., Grand Rapids Industries, inc., Grand Rapids, Mich.. 
Pres.—F. B, Williamson, Jr.; VP & Sales Mgr.—J. E. Pres, & Gen. Mgr.—F. H. Mueller 
MacDonald, Jr. Grand Specialties Co., Chicago, Il. 
Goodrich Co., B. F., Akron, O., Pres.—John L. Collyer; | Graton & Knight Co... 356 Franklin St., Worcester. 
Aero Sales Mer.—J. S. Pedler Mass., Pres.—Allen N. Bennett; Gen. Mar. —M. C. 
Goodyear Aircraft Corp., Akroh, 0O., Pres.—P._ W. Howarth; Sales Prom. Mgr.—E. L._ Morris 
Litchfield; VP & Gen. Mgr.—Harry E. Blythe; Sales Gray-Mills Co., 215 W. Ontario St., Chicago, Ml., 
Mer.—J._M. Linforth Partners—John D. Gray (Sales Mgr.), Lloyd Mills 
Goodyear Tire & Rubber Co., Akron, O., Pres.—E, J. (Gen. Mer.) 
Thomas; Mgr. Aeronautics—V. R. Jacobs Graybar Elec. Co., Inc., Graybar os Lexington Ave. 
Gorton Mach, Co., George, Racine, Wis., Pres. & Gen. & 43rd St., New York, N. Y., —D. H. O’Brien: 
Mer.—George Gorton, Sr.; VP & Sales Mgr.—George Asst. Gen. Sales Mgr.—Douglas Wallace 
Gorton III Great Lakes Steel Corp., Detroit, Mich. 

















00 75% of standard 
ALE THREAD GAGES! 


For you manufacturers, both small and large, who are 
worried over uncertain delivery promises on your Male 
Thread Gages, why not let us quote on your gage re- -(@ 
quirements today, because we carry 75% of stand- 
ards in stock ready for delivery. 
A combination of a new plant, modern equip-' 
ment and experienced workmen has made it 
possible for PERFEX to make this 48-hour 
delivery promise of 75% of standard 
male thread gages. 
Yes, it’s the “know how” that enables 
PERFEX to make and keep delivery 
promises and it’s the “know how” : PERFEX’S 4 
that enables PERFEX to manu- Pitch Left-Hand 
facture the finest and most ac- Thread Gage. 
curate gages. . 
There is a 3 to 5-week There is no obliga- 
delivery promise on all tion on your part tu 
other PERFEX stand- have our representative 
ard size gages. For a call on you, merely write 
complete descrip- us—or if you wish, send us 
tion of our gage : specifications and blue prints 
line wire or write and we will see that a quota- 
our sales depart- tion is immediately forwarded 
ment today! to you. 


PERFEX manufactures Thread, Plug, Radius, 
Contour, Profile, Flush Pin, Adjustable Snap, 
Solid Snap, etc. 


PERFEX GAGE 
PERFEX ond TOOL Co. 


3608 GAYLORD DETROIT, MICHIGAN 


Cr cre 





THE HANDS BEHIND THE 
HANDS BEHIND THE GUN: 


In the jungles of the South 
- Pacific—on the hot, blistering 
sands of the North: African 
desert—wherever our boys are 
fighting for the right to be free 
—there, bullets MUST fly 
straight and true to their marks. 
Only an accurately formed 
bullet will follow a: true and 
straight course; an unsym- 
metrical missile may cost a life! 
Manufacturers. of every type 
_ and size of bullet are using 
every means at their disposal 
fo assure perfect contours on 
their products. 

VINCO takes particular pride 
in the knowledge that an ever- 
increasing number of these 
manufacturers are depending 

_upon VINCO fo provide accu- 
rate profile gages for the final 
‘inspection of their. bullets. 
-VINCO also furnishes master 
gages for checking these pro- 
_ file gages, so that wear will be 
detected in time. _ ; 
~ VINCO Engineers anc Me- 
. chanies are ready, willir ; and 
_ wellequipped tofulfill you ‘most 
exacting gage requitem: ts. 


VINCO | 
CORPORATION 


8865 SCHAEFER HIGHWAY 
DETROIT, MICHIGAN, Ugs. A. 
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Die one. Gromteld, Mass., Pres.— 
peenfeld Te? & Ve ge Gen. Mer.—Ii. L. Bill; VP 
D. Ms. Be Yeerlein 

: C0. 446 Blake 8St., New Haven, Conn., 
eniau May; Wa" ec Sales Mgr.—v. L. Bacon 
Am Wis., Pres.—S. N. Hope; 


bon Urbans, O., Pres.—Warren G. 
s. Mgr.—L._ B. Moore 
rovidence, R. IL. Pres.—Russell Grinnell; 
& Si ‘io Win’ Fleming 
rafton, : 
saa ie Mfg. Co., 1621 W. Walnut St... Chi- 
~~ p., Pres.—F. F. Rowell, Sr.; Sales Mgr.— 


, 382 S. Mich. Ave., Chicago, Ill. 
The, 1000 Forest Ave., Dallas, Tex., 
VP chg. Mfg. & Prod.— 


7 7 
‘Qulf Bldg., Pittsburgh, Pa., Mgr. Avia- 
- Major Al Williams 
L. E., Troy, N. Y., Pres.—C. I. Day; 
“a. M. Dibert 
he Edwin. Fe ay Washington Ave., St. 
o., Pres. —Edwin F. Guth, Jr.; Gen. Mer.— 
Edwin F, Guth, Sr.; Sales Mer.—G. S. Watts, Jr. 
william Co., 360 Furman St., Brooklyn, N. Y., Pres. 
John Gw. iam; Sales _ —J. E. Howay 


-B Elec. on 2530 N. Broad St., Philadelphia, Pa. 
alt Lamp (9, CG. M., 1035 E. Hancock Ave., Detroit. 
Mich., Pres. “®& Gen. Mgr.—W. F. Anklam; Sales 

gC. \, Anklam; Mer. Aircraft Div. ei. 


— Gordon L., Old Lyme, Conn. 
it Mfg. Co. wen Toledo, O., Pres.—E. A. Hall; Sales 
Mer.—Geo. Smith ; 
all Planeta® y "Coen ~~ *. S Serstent Ave., Phila- 
Pa., *res.— »-G fall 
ae The, Rochester, N. Y., Pres. & Gen. Mgr.— 
Joseph R. Wilson; Sales Mer. —J. B. Hartnett 
amilton Fdry. & Mach. Co., Hamilton, O., Pres.— 
Peter E. & ntschler 
amilton ‘Standard Propellers, Div. of United Aircraft 
Core... Hi ag —" Gen. Mgr.—S. A. Stewart; 
Tt. 
dy ‘Stee! Co., E. 13lst & Taft Ave., Cleveland. 
0. Pres—H. K. Hamilton; Sales Mer.—W. C. 
ane Aircraft Co., Bayshore Highway, S. San 
Francisco, (al., Pres.—Tirey L. Ford; VP & Gen. 
Mer.—Dean B. Hammond 
Hammond instr. Co., 2915 N. Western Ave., Chicago, 


ll. 

a Machy. Builders, Inc., Kalamazoo, Mich.. 
Pres. & Gen. Mgr.—Lee Hammond; Sales—A. T. 
Vander Linde & 8, H. Miller 

Handy & Harman, Bridgeport, Conn., Pres.—G. H. 
Niemeyer ; om Mer.—F. C. Jones; Sales Mer.— 
J. W. Colga’ 

Hansen Mfg. "Co., 1786 E. 25th St., Cleveland, 0O., 
Pres.—J. W. Frazzier:; Sales Mar.—T. N. Thompson 
anson Clutch & Machy. Co., The, Tiffin, O., Pres.— 
C. 0. Hanson; Sales Mgr.—F. A. Junkins 

Hanson-Van Winkle-Munning Co., Matawan, N. J., 
Pres.—V. W. Todd; VP Sales—Louis M. Hague 
aed Plywood Corp., Hoquiam, Wash., Pres.—E. W. 


Hard Chrome Engrg. Co., 1717 E. Slauson Ave., Los 
Angeles, Cal., Partners—Chas. L. Tanner (Sales 
Mgr.), Harrie ‘C. Pierce, Joseph V. Murray 

Hardinge Bros., Inc., Elmira, N. Y., Pres.—D. G. 
Anderson; VP Sales—D. R. Laux 

Hardman Aircraft Prods., Inc., South Gate, Cal., Pres. 
—Frank Hardman; Gen. Mgr.—Thos. Hamilton 
Hardman Peck & Co., 542 W. 52nd St. New York, 
N. Y., Pres. & Gen. ee. — nee A. Schmitt: Sales 
Mer.—Harold F. Hagemey 

Hardware Specialties Mfa. =. The, Stratford, Conn., 
Pres.—J. J. Zimmer; Gen. & Sales Mgr.—E. Zimmer 
Hardwick, —— inc., 40 Herman St., Newark, N. J., 
Pres, & Sales Mer.—A. H. Hardwick 

Harman Equip. Co., 937 S. s Fe Ave., Los An- 
geles, Cal., Gen. Mgr.—G. J. Harman; Sales Mgr.— 
G. F. Gilbert 

Harnischfeger~Corp.,: eaten, Wis. 

Harper & Bros., 49 E 33rd St., New York, N. Y. 

Harris Prods. Co., 5105 Cowan Ave., Cleveland, 0.. 
Pres, & Gen. Mer.—B. M. Kent; Sales Mgr.—W. E. 


Hall 

Harris, Seybold & Potter, Dayton, 

Harrisburg. Steel Co., Serves. oo .» Pres.—Wilbert 

Wear; Sales Mer. ‘Bishop 

Harrison Radiator” Div., ph. Motors Corp., Lockport, 
Y., Gen. Mgr.—F. M. Hardiman; Sales Mer., 

Aviation Sec.—L. J. Schneider 

Hart Mfg. Co., The, Hartford, Conn., Pres.—G. H. 

iat; bs & Gen..Mgr.—E. E. Legge; Sales Mer.— 


Price 
Hartford Mach. Screw Co., 476 Capitol Ave., Hartford, 
Conn, Pres.—H. E. Penfield; Sales Mgr. & Adv. 
Mgr.—Wm. McCarroll 
Hartford Special Machy. Co., , 3 ee Ave., 
Hartford, Conn., Pres.—Joseph Merritt 
Hartzell Propeller Co. Div. of Hartzell Industries, nate co 
Piqua, O., ae & Gen. a Robert N. Hartzell 
Sales Mgr. W. Zimmer 
Harvey Mach. to., 6200 po Blvd., Los Angeles, Cal., 
' —Leo M. Harvey; Sales Mgr.—E. W. Forrow 
arvey Radio oe Inc., Pri Concord Ave., Cam- 
bridge —Frank 


Lyman, Jr. 
Harvey: Welle Communications, Inc., Southbridge, Mass., 
ohn M. Wells; ‘Sales Mer.—Richard A. 


Harvill "Alteratt Die Casting Corp., Inglewood, Cal.. 
te or Mer.—F, M. Hoefler; Sales Mgr.—Paul 


tsa te Mtg. Corp., 208 W. Washington St., Chicago, 

i a VP—George Meyercord, Jr. 
_ . &. 4636 W. Fulton St., Chicago, IIl.. 
G. Haskins; Sales Megr.—E. P. 


= Inc., iohn, 126 Cla 
ey * y St., Brooklyn, N. 
n Leather Co., Grand Haven, Mich., Pres. a 
tton; “les Mgr.—Milton E. Burr 
Industries Inc., —. Mich., Pres.—C. B. 
es Mer. —R. Weli han 
it x De, cae Rapids, Mich., Pres.—Rens- 


me of ites Carbide & Carbon 
» Kokomo, Ind. 


New hake Yst., Worcester, Mass., 
atm VP & ‘Sales Mer.—S. T. 
vai n Co, Bex 


ward’ E ’n Harbor, Mich., Pres. & Gen. Mgr.— 
Anthony; Sales Mgr.—Don B. Reagan 
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Hecker Co., A. W., 1976 E. 66th St., Cleveland, O., Hexacon Electric Co., Roselle Park, N. J., Partner— 
Pres.—A. W. Hecker; Sales Mger.—J. D. Barker A. L. Johnson : 
Heim Co., 46 Sanford St., Fairfield, Conn., Pres., Ch. Hickok Electrical Instr. Co., 10514 Dupont Ave., Cleve- 
Engr. & Adv. Mer.—L. R. Heim; Sales Mgr. & Pur. land, O., res.—R. D. Hickok, Sr.; Sales Mgr.— 
Agt.—Charles R. Heim Robert Williams : ; fj 
a a oy Circuit Breaker Co., 105 Plum St., Trenton, Hills-McCanna Co., 2349 Nelson St., Chicago, Ill., Pres. 
J., Pres.—B. S. Berlin; Sales & Adv. Mgr.— —Keith Carpenter; Sales Mgr.—I. R. Grassle E 
; Bromberg Highbridge-international Co., Morris Hts. Station, New 
Heintz & Kaufman, Ltd., Tanforan Ave., South San York, N. Y., Prop.—William J. Stolz Sai 
Francisco, Cal., Pres. & Gen. Mgr.—Jack Kaufman High Speed Hammer Co., inc., Rochester, N. Y., T’res. 
Headley Mach. Co., The, Torriaghem, Cm, Pres. & & a Mgr. ae W. Marcellus; VP & Sales Mgr.— 
_— Sales Mger.—F.. J. McCz 4. : 
PB fa a Tent Wha Endl, ee a St., o> Hill iio’ Streamliners Co., 700 W. 6th St., Cin- 
N. J., Mgr.—Emil Hensle, Jr. — O., Pres.—J. A. Hill; Gen. Mgr. —K. W. 
> > rp ~ . ] Abbott 
Heppenstall Co., Pittsburgh, Pa., VP Sales—S. B. | wiltiard Corp., The, Elmira, N. Y., Gen. Mer. (Oil 


Heppenstall, Jr. Panel iy. }— “que 
Herbrand Corp., The, lremont, 0., Pres. & Gen. Mgr.— Hilo Varnish Corp., re ‘Sek be. Brooklyn, N. Y. 


S. S. Boyer; Sales Mgr—A. ©. Gropp Pres.—Carl J. Schumann; Ind. Sales Mgr. Dr. 
Hermsdorf Fixture Mfg. Co., Manchester, N. H. Joseph J. Mattiello 


Heron Mfg. Co., 2162 Belt St., San Diego, Cal., Pres.— i ) St.. Chicago . 
Percy H. Heron; Sales Mgr.—Edmond Kelly pe mig ly iy ae oo Cana. i, 
Herrick Iron Wks., Oakland, Cal., Senior lartner— Hobart Bros. Co., Troy, O., Pres.—E. A. Hobart; Sales 
S. S. Herrick; Junior Partners—S. G. Herrick (Gen. Mgr.—FEarl Galbreath 
Mgr.), M. S. Herrick; Sales Mgr.— - A. Peck Hoe & Co., R., 910 E. 138th St., New York, N. Y., 
Heyer Prods. Co., Inc., Belleville, N. Pres.—L. F. W. Pres,—H. M. Tillinghast; Sales Mgr.—Arthur Dressel 
i P & Gen. Mgr.—Robert *y “Gray; Sales Mgr. Hole Engrg. Service, 5901 4th Ave., Detroit, Mich., 
hnen ; Gen. Megr.—Harry C. Satterthwaite 
Heyman Mfg. Co., Kenilworth, N. J., Pres.—Horace W. Holister Coil Spring Mfg. Co., 7100 Avalon Bivd., Los 
Weyman; VP—F. Klumpp, Jr. Angeles, Cal., Gen. Mgr.—Frank O. Holister; Sales 
Heywood, Wakefield Co., Gardner, Mass., Pres.—R. N. Mer.—Orval D. Perkins 
Greenwood; Sales Mgr.—Paul B. Posser (Turn to page 345) 








For Speedy Handling of all 
Production and Servicing Operations 
on All Types of Engines 


@ Shown above are two numbers from our com- 
plete line of aeroplane engine stands, which in- 
cludes models for handling all production and 
servicing operations on all types of engines. The 
stand at the left is designed for use with inter- 
changeable mounting plates for radial engines. The 
cylinder stand at the right is designed to handle 
engine cylinders during manufacturing and serv- 
icing operations. Further information on stands for 
any type of engine will be sent on request. 


MANUFACTURING 
CORPORATION 


COLUMBUS, INDIANA, JU. S. A. 
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FOR SPLIT-SECOND INSE FROM VITAL 





If you were on a 





inzportant bombing mission and suddenly forced to throw your ship 
into a vertical bank or steep dive to elude an enemy attacker, you’d want your gunner 
to have fire power—and quick. The split-second response of Dumore Aeromotors built 
to power ammunition booster units and offset gravity is a margin of superiority that 
is helping American planes win the air over a score of fighting fronts, Dumore labora- 
tories have produced more than 30 types of aviation motors... are working day and 


night to create new power units that deliver extra power hours of unfailing p:r- 
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CONTROLS DEPEND ON DUMORE.... 


formance far beyond normal service expectations. They operate anti-icer pumps, 
cowl and wing flaps, oil cooler exit flaps, aerial cameras, intercooler doors, condensate 
pumps, windshield defrosters, ammunition booster units and many other vital 
accessories. Dumore’s quarter-century of manufacturing experience and continuous 
research are ready to help you solve your fractional horsepower motor problems. 


~ 


This Dumore engineering service is available to you on inquiry, without obligation. 


THE DUMORE COMPANY, RACINE, WISCONSIN 
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“WE’VE GOT TO 
HAVE THEM IN 
16 DAYS!” 


It was BOEING on the line 
-..and they were insistent 


The order was an emergency—a large 
initial delivery of AN847-16 manganese 
bronze double hose connections in 16 
days, a new part for which blueprints 
had just been released. 


“You're asking the impossible,” we 
told Boeing’s Purchasing Department. 


“That means making patterns, tooling 


344 


...you just can’t do those things in a 
couple of weeks.” 

“You have a reputation for doing the 
impossible,” the Boeing man reminded 
us. “And the Army’s specified these parts 
for all new Flying Fortresses. That means 
we've got to have them here in 16 days 
—not 17, not 18—but 16 days.” 


“Okeh,” we said, “we'll do it.” 
We did deliver the order; and we beat 


the deadline. Our initial shipment was 
made in 12 days—4 days ahead of time. 


We're glad every order is not i 
emergency. But for the duration wer 
expediting every order as thou; hit weg 


You can count on our delivery dates 


HARTWEL 


AVIATION SUPPLY COMP NY 
AIRCRAFT PRODUCTION Pé. TS 


3417 CRENSHAW BLVD., LOS \NGELE 
Dallas, Texas + Detroit, Mich, + Kans: City, Ka 
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Wherever man goes: : « °°22°9« hisvoice 


can be carried over 
the tumult of storm and wave by means of the two-way radio- 
telephone. Long before the war, it was used for ship-to-shore 
and ship-to-ship contact. When peace comes, this modern form 
of communication will touch your life in many ways, not only 
as a safeguard, but as a convenience and business advantage. 
Jefferson-Travis pioneered in the radiotelephone field years 
before Pearl Harbor and our many new and exclusive contribu- 
tions to the science of electronics are now being employed by 
the United Nations in every fighting zone. 


JEFFERSON-TRAVIS 


RADIOTELEPHONE EQUIPMENT 
NEW YORK CITY «- WASHINGTON, D. 
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\) ( THEN a flat-top swings into the wind and her warbirds race along the 
runway, nothing goes along just for the ride . . . every ounce of the plane's 


weight must pay its own way. To help squeeze the ultimate bit of energy from 
each drop of gasoline is the job of American Bosch magnetos. Remarkable advances 
in magneto design, these units not only deliver the right high-tension spark at the 
right split-second of time, but also open the way to altitudes far higher than ever 
before. 

Secret of American Bosch precision mass production is our large staff of ““mode:n 
New England craftsmen’... men and women highly skilled in specific jobs, turning 
out work to tolerances measured in millionths. This ew New England craftsman- 
ship has been supplied through American Bosch engineering, planning, trainin, 
and tooling. The same know-how directly serves designers, manufacturers, and 
users of gasoline and Diesel engines. 

This “modern New England craftsmanship” is now putting on the pressv ¢ 
to help America win a decisive Victory. American Bosch Corporation. 


AMERICAN BOSCE 


AVIATION & AUTOMOTIVE ELECTRICAL PRODUCTS ... FUEL INJECTION EQUIPMEN! 
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MODERN CRAFTSMEN IN THE NEW ENGLAND TRADITION 
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I have a story to tell to the executives of big com- 
panies who want to get more production, or some 
special type of production, FAST. This is no pipe 
dream. This is what we have done, and are doing 
today, for some of the important prime contractors. 
We have made aircraft parts, gun sight parts, tank 
CHARLES C. DOYLE parts, landing gear parts and subassemblies, just to 
President 
name a few. 

The WPB people call our operation a Vertical Pool. We were about 
the first successful large scale operation of this kind, starting long before 
Pearl Harbor. The members of our group are thoroughly experienced and 
dependable. They include many small shops where the owners are skilled 
operators working on their own machines, and some large plants that 
have specialized facilities available from time to time. 

And please get this straight—The J. E. Doyle Company is not a middle- 
man performing simply a selling function. We have a skilled production 
and engineering staff which provides the technical and supervisory 
know-how that most of these small shops lack. We do the ‘paper work’”’ 
which they are not set up to do themselves. We see that they are provided 
with the necessary tools, jigs and fixtures. We take the responsibility 
for results. 

We are not price cutters, but our costs are amazingly low. The work 
is allocated to the various shops according to their ability to do the job 
satisfactorily, immediately and at a reasonable profit to themselves. 

The essence of our service is SPEED. Give us the job today and we'll 
start turning it out tomorrow. I mean that literally. That's the one thing 
that everyone says is most important and yet I find it the hardest to 
get across to prime contractors. They just can’t understand how we 
can move so fast. 

That's why we are taking this means of telling our story. Some of you 
big executives will have the imagination to see in this Smaller Business 
Pool operation the answer to your production bottlenecks. We'll gladly 


furnish references. 


Phone, wire or write today. G 4, y a ( 0, 
a 


VICTORY POOL No. 1 OPERATING THROUGH 
THE J. E. DOYLE COMPANY 


INCORPORATED 1921 
Engineers and Manufacturers of Infrared Ray Dryers 
1216 WEST SIXTH STREET, CLEVELAND, OHIO 


Pool Facilities Include: Machining, Metal Fabrication, Welding 
and Brazing, Plating, Aluminum and Bronze Castings, Precision 
Instruments, Electrical Heating Elements, Complete Assemblies 



































SPEEDIER REPAIR 
ew ANd SERVICE 


————————— 





lr it’s a job along the wing, rudder and tail surfaces, engine 
nacelles, or any hard-to-reach spot, the W & M Universal Repair 
Stand is built to stand the gaff. It enables a mechanic to do a 
better job without stretching and straining. Makes a solid work- 
ing platform 8’6” long at any height from 3’6” to 6’6”. The 
center of the stand has an adequate propeller well. Strong but 
light, a slight push sends it rolling to the next operation on static 
proof plastic casters. Now being produced for military and 
civilian use. Write today for catalog, prices, and delivery dates. 


WOLFE & MANN 


AIRCRAFT EQUIPMENT DIVISION 


TRADE MARK REGISTERED 
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Kropp Forge Aviation Co., 5321 Roosevelt Rd., Chicago, 
Ill, Pres.—R. A. Kropp; Sales Mgr. —J. Herbert 


Lund 
Kuhn Paint & Varnish wm, Inc., 4020 Center St., 
Houston, Tex., Pres.—H. J. Kuhn; Sales Mer.— 


Fly 
Kula Elec. Mfg. Co., Inc., Mt. Vernon, N. Y., Pres. & 
Gen. Mgi—Eugene R. Kulka; Sales Mer. —W. Kulka 
Kurman ang Co., Inc., 30-30 Northern Blvd., Long 
Island City, N. ¥., Pres. & VP—Nathan A. Kurman 


L 


L& R Mfc. Co., 54 Clinton St., Newark, N. J., Pres.— 

Max A. Lazarus 

UHommedicu & Sons e.. Chas. F., 4521 Ogden Ave., 

eee my Pree. A = W. L’Hommedieu; VP & 
Ss ° 

Lackawann. Leather Co., The, Hackettstown, N. J., 

Tres — nald §, Good; Sales Mgr.—Donald H. 


Lackoee Cc, The, Cincinnati, O., Pres. & Gen. Mgr.— 
L eorge 1} Lackner; Sales Mgr.—J. Applegate 

adish Drog Forge Co., Cudahy, Wis., Pres.—Victor F. 
L raun; +P, Sales Mgr. & Adv. Mgr.—Ross Foltz 
allay Co. af W. 60th St., New York, N. Y., Pres.— 


“nrg. Corp., Buffalo, N. Y., Pres. & Gen. 
Dillon; Sales Mgr.—H. D. Thweatt 
Sal ‘Products, Inc., Jackson, Mich., Pres. & 
vate Ms:.—E. C. Hetherwick 
ar Incicating Fuse Corp., 525 Brushton Ave.. 
Pittsburg!,, Pa, 
Laminated Shim Co., Inc., Glenbrook, Conn., Pres. & 
n. Mg:—C, N. Aborn; Sales Megr.—R. Seipt 
_ i ‘, Dietz; 
. Sales Mger.—R. I. Hicks; Sales Mgrs.— 
ton (Ind.), S. H. Munro (Comm.) s 
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An “earmarked” distributor since the inception of the “earmarked stocks” 
plan, Frasse is currently supplying the aircraft industry with: 


ARS 





SAE 4130X COLD FINISHED SAE 4140 HOT ROLLED 
Army-Navy Spec. AN-QQ-S-684 Army-Navy Spec. AN-QQ-S-752 


NE 8630 COLD FINISHED NE 8740 C.F. AND H.R. 
Army-Navy Spec. AN-S-14 Army-Navy Spec. AN-S-15 and 16 


18-8 STAINLESS COLD FINISHED 
Army-Navy Spec. AN-QQ-S-771 
Army-Navy Spec. AN-OO-S-763 


. SHEETS | . TUBING | 


SAE 4130X SAE 4130X 
COLD ROLLED, NORMALIZED SEAMLESS COLD DRAWN 
Army-Navy Spec. AN-QQ-S-685 Army-Navy Spec. AN-WW-T-850 


18-8 SAE 4130X 
STAINLESS COLD ROLLED WELDED COLD DRAWN 
Army-Navy Spec. AN-QQ-S-772 Army-Navy Spec. AN-T-3 


, BILLETS | 


SAE 4130X, HOT FINISHED 
Army-Navy Spec. AN-QQ-S-684 


Equally useful to many aircraft manufacturers and subcontractors is Frasse’s 
engineering advisory service. Frasse experience, interpreted through capable 
personnel, is readily available on problems involving the use and fabrication 
of mechanical and aircraft steels. Address: Peter A. Frasse and Co., Inc., 
Grand St. at Sixth Avenue, N.Y. C. (Walker 5-2200) + 3911 Wissahickon 
Avenue, Philadelphia, Pa. (Radcliff 7100—Park 5541) « 50 Exchange Street, 
Buffalo, N.Y. (Washington 2000) - Jersey City, Hartford, Rochester, Syracuse. 


Mechanical and 
Rircraft STEELS 


Distributor of Fine Steels for Over A Century 
SEAMLESS MECHANICAL AND AIRCRAFT TUBING 
COLD FINISHED BARS - ALLOY STEELS - DRILL ROD 
STAINLESS STEELS AND TUBING - AIRCRAFT STEELS 
COLD ROLLED STRIP AND SHEETS - WELDED STEEL TUBING 
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Let's figure out a FILTER for the PLANE you've got on paper 


Maybe it will have to be tailored 
to fit skintight streamlining. 
You'll want low resistance at high 
intake velocities. And dependably 
high efficiency. Maybe you could 
use a 35% to 40% saving in 
weight, too. 

Besides these, you'll want to 
know that the filter will work. 
That’s where the Air-Maze prin- 
ciple of baffle-impingement comes 
in. Air-Maze filter elements are 
always made of round-wire mesh, 
scientifically crimped and fabri- 
cated. The round wires become 
streamlined as they trap dust, 





actually increasing efficiency. The 
crimp lets us put a lot of wire in 
a given space with little restric- 
tion. 

Designing and building plane 
filters to fit new ideas is a job 
Air-Maze is particularly able to 
do well. Been doing it since 1926 
when we first installed a filter in 
an American plane. Are doing it 
today for U. S. planes from 
Stalingrad to Shangri-la. 

If anyone can fit a filter to your 
idea, Air-Maze engineers will do 
it— quicker and better. Your in- 
quiry will get action right now. 


A FEW TYPICAL AIR-MAZE AIRPLANE FILTERS 


AIR-MAZE 


















































AIR-MAZE Principle Is 
More Effective 3 Ways 


Cross section, one of many 
filter media designs 


HIGHEST PERFORMANCE is obtained 
by the unique crimped screen wire 
media. There are no dead areas. Effi- 
ciency actually increases as the wires 
become streamlined with collected 
material. 


LARGE CAPACITY results from the fact 
that every inch of wire is available for 
holding dust. 


COMPLETE CLEANABILITY is assured 
by the uniform “channels” through 
which dirt is easily flushed out. No 
possibility of progressive clogging. 
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ions Co., ig ® 1971 W. 85th St., Cleve- 

tan 0. & Sires. & Gen. Mgr.—R. H. Smith; VP & 
~ Mii ee ik nr Donahue 

ron bfeen 4 vie 650 550, 8. Prince St., Lancaster, 


é Str: 

Pa, Sale sn The = gli. Toledo, O., Pres, & Gen. 

& Sales Mgr.—: oJ nders 

Landis Machine 60. 'W aynesboro, Pa., Pres. & Gu. 
N. Kirkpatrick; ek; VP & Sales Mgr.—G. M. 
























gr. — 

Stickell 

is To a ba os a Pa., Pres.—J. G._Bene- 
a =. N. Kirkpatrick; Sales Mgr.— 
R. F. 1 

Wel! “Cov Los Angeles, Cal. 
Langer ite. Gown Providence, B. 1, Pres —H. K. 


: Mer.—. 
ara A idach. Go. The, 660 Second Are,, 


Cal, Pres.—Wayman Crow; VP—W. 


D 

ing ©:2mping Co., Lansing, m.. Pres.—G. F. 

ae sales Mgr.—M. W. Jacklin 

LaRue Prting oe 906 Baltimore Ave., Kansas City, 
. Pr e A. LaRue; VP—Fred C. Frick 

Latex Sea" leas Prods. Co., 4620 E. Washington Blvd., 
An Cal., Pres. & Gen. Mgr.—E. C. Stentz 

Lavelle A: att Corp., Newtown, Bucks i as » Pa., Pres. 

—Thom:: Lavelle; VP—Henry A. Lies 

Lawrance =ngrg. & Research” Corp., Tinden, N, J. 

Pres —Chirles DL, agrees: Gen. Mgr.—E. R. An- 













derson; ~ales Mgr.—D. 
Laucks, Irs., 1. F., 6 N. Michigan Ave., Chicago, Ill. 
Lauxite C: o., Lockport, N. Y., Pres.—I. F. Laucks; 


. Merritt 

2.. Waterbury, Conn. 

Co., 5915 Avalon Blvd., Los Angeles, Cal., 
Pres. & ‘ales Mgr.—V. A. Leach; VP & Gen. Mgr.— 


eale, Sales Mgr.—Paul Henry 
Co., Dave, 612 W. 18th St., Los Angeles, Cal., 


O., Pres.—William P. Lear 


Gen. Me 

Lear Deveioments, Inc., 24 State St., New York, N. Y., 
Mer. dney Nesbitt. 

LeBlond 4 Tool to, The R. K., Cincinnati, O., 
Pree, & bg Mer.—R. E. LeBlond; Sales Mgr.— 


I 
B. “Moreartile Co., H. D., 20th & Wyandotte, Kansas 
les —C. A. Reynolds 


City, Mo., Gen. gr. d 
Lee Tisias Co., 30 Main St., — 4 Y., Pres.— 
R. L, Johannsen; Sales Mgr.—War: Gent 
vane Neville Co., 5353. "Hamilton ‘Ave.. be ‘Sienna. 0., 
Pres.—Pennet M. Leece; VP—Percy H. Neville 
Leeds & fortunes Co., 4918 Stenton Ave., Philadelphia, 
Pe. Pres.—C. S. Redding; Sales Mer.—G. W. Tall, 


Leland Elec, Co., Dayton, 0., VP Chg. Sales—W. F. 


Lisman 

Lempco Products, yg Bedford, Ss Ye —James Frank 
Strand; Sales s. 

om Electric Mfg. Ge., 1759 N. n Western Ave., Chicago, 


LoPaee’s, Inc., Pee, _ ae Pres.—N. C. Phillips; 
Sales Mer.—H. Ande 

Lester Industries, Le Lester (Delaware Co.), Pa., 
ie. a %-* George L. Miller; VP & Sales 


wae Te i. 2711 Church Ave., Guupens, ue 
Pres,—Nathan Lester; Sales Mer.—F. C. Ziesenheim 
Lewis Engrg. Co., 52 Rubber Ave., Naugatuck, Conn., 
Pres.—Harris Whittemore, Jr.; Gen. Mgr.—cC. S. 
Austin; Ch. Sales Engr.—C. W. Pepperman 

Lewis Co., G. B., Watertown, Wis., Pres. & Gen. Mar. 
—L. W. Parks; oes Megr.—Don Miller 

Lewis-Shepard Co., 123 Walnut St., Watertown, Mass 
Libbey-Owens-Ford Glass Co., Nichelas og Toledo, 
0. Pres.—J. D. Biggers; VP MacNichol, 
; Gen. Mer. Ind. Sales Dept.—G. L. ft Mer. 


ii Glass Sales—E. R. Pierce 

ar by Div. Fens Machine Tool Corp., Indian- 

uber Mach. a 324 N. Roosevelt St., Green Bay, 
Pres.—M. A. Li 

Let y Aiea Prods. Corp., Farmingdale, L. I., N. Y.. 


Liberty Mirror Wks., Brackenridge, P: 

Liberty Motors & Engrs, Corp. 922 Pk. Ave., Balti- 
more, Md., Pres.—R.° B. Livie 

Librascope, ‘Inc., 133 oa “Banta Anita Ave., Burbank, 
Cal., V3 —H. Griffin; Sales Megr.—Edward C. 
Flynn . Mgr. & Sec.-Treas.—F. W. Thrane 
Lights, sg 1107 8. Fremont Ave., Alhambra, Cal., 
Pres.—Thayer Thorndike; Managing Dir.—H. S. Kim- 
ball; Sales er. 8. Murray 

Lilly Varnish Co., 273 N. California Ave., Chicago, Ill. 
Lincoln — Loe sit os Rad., Cleveland, O., Pres. 


Linco! 
one nate Co., 5701 Natural Eee. St. Louis 
—A. P. Fox; Sales Mer. L. Carmichael 
Linde” ag “Prods. Co., Unit of Union Carbide & Carbon 
42d St., New York, N. Y. 
Linear Packing & Rubber he 6400 State Rd., Tacony, 
Lg Pa., Pres.—A. W. Swartz; Gen. Mer.— 
Link y ation yrs, Inc., Hillcrest-Binghamton, 


Link. Botte oo ae Michigan Ave., Chicago, IIl., 
ma 

Line: Rollway ‘G Corp., 208 8. Geddes St., Syracuse, N. Y., 
as a. oe Hod: ee: a Mgr.—J. D. Williams: 
Ustdomer Cores, The 3616 Skillman Ave., Long 
mn Island City, N. Y., Pres. & Gen. Mer.—Clarence A. 
uf le Giers; VP & Sal yp SS T. Cullinan 

ide Corp.. Clarinda t , Pre. & Gen. Megr.—cC. V. 

; Sales gT.——. sie 
listo Pencit Corp., Alameda, Cal., Pres. & Sales Mar. 


—C. E. Wehn 
Littelfuse, tne, 4738 Ravenswood Ave., Chicago, IIl., 
p. —E. V. Sundt; Gen. & Sales Mer.—G. E. Sprates 
bdell-E mary ite. ‘Co., Alma, Mich., Pres. & Sales 
Mgr.—Ecward J. Lobdell, 
> & Shipley’ “Mach. Tool, ‘Co., 3055 Colerain / Ave., 
sans i, 0., VP—W. L. Dolle; Sales Mgr.—J. H. 


Loman Co., 1115 Franklin St., Louisville Ky., Pres.— 
ed Logan; VP & Gen. Mgr.—E. C. Logan; Sales 
unan Enict Co., pana Lawrence Ave., Chicago, Ill., 
Largo Machine, ine., Logansport, Ind., Gen. Mer. 
Re —John (. Cotner: Sales Mgr.—O. W. Macy 
mbard Governor Corp., 300 ‘Main St., Ashland, Mass. 
hes-Wittnauer Watch Co., Inc., 580 Fifth Ave., 
Yew York, N. ¥., Pres.—J. P. V. Heinmuller; Avia- 


tion 

4 Mito, Co. 1635, W. 12th St., Ene. Pa. Pres. — 
° i. are > _— ° 

Mer. Ee ‘ac, m. Mer. OS. r ales. 


evan 
Lorentzen, tnc., H. K., 391 v. Broadway, New York. 
Y., =H.” K. Lorentze’ 
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Lorenzen Industries, Municipal Airport, Niles, Mich., | McCauley Steel Propeller >. 1840 Howell Ave., Day- 
Pres.—lioger E. Lorenzen ton, O., Pres. & Gen. M ey 
Louden Machy. Co., Fairfield, Ia., Pres.—R. B. Louden; McCord Radiator & Mfg. Te., 2587 E. Grand Blvd.. 
Sales Mgr.—k, T. Bennington Detroit, Mich., Pres.—A. C. McCord; Sales Mgr.— 
Lovejoy Tool Co., 133 Main St., Springfield, Vt., Pres.— W. G. Hancock 
Prescott R. Lovejoy a age Engrg. Co., 3227 N. 31st St., Milwaukee, 
Lowe Bros. Co., 528 E. 3rd St., Dayton, O., Pres.— Wis., Pres.—Robert P. McCulloch 
. A. Kohr; Sales Mgr.—C. H. Hampton malate Mfg. Co., 301 Stanton Ave., Pittsburgh, Pa. 
Lucas Screw ‘Prods. Co., 24 Verona St., Rochester, McGonegal Mfg. Co., The, E. Rutherford, N. J., Gen. 
Y., Pres. & Ch. Engr.—C. E. Lucas Mer.—Err S$. McGonegal; Sales Mgr. -Fiton S. 
Lufkin Rule Co., The, Saginaw, Mich., Pres. & Gen. McGonegal! 
Mer.—Robt. G. Thompson; Sales Mgr.—G. C. McBeth McGraw-Hill Book Co., 330 7 42 St., New York. 
Luma Electric Equip. Co., Box 132, Toledo, O., Gen. | N Y., Pres.—Martin M. Foss; VP—James_ S. 
Mgr.—Robert L. Hinds | Thompson 
Lumen Bearing Co., 198 Lathrop St., Buffalo, N. Y. McLaurin Jones Co., Brookfield, Mass., Sales Mgr.— 
Lumidor Mfg. Co., Los Angeles, Cal. R. S. Rolett 
Lunkenheimer Co., The, Beekman & Waverly Ave., McNiece, Irwin, 5314 Mt. Royal Dr., Eagle Rock, Los 
Cincinnati, O,, Pres.—E. F. Lunken; VP & Gen. Angeles, Cal. 
Megr.—Charles A. Brown; VP Sales H. A. Burdort McQuay, tae.. 1600 Broadway, N. E., Minneapolis, 
—— Airplane Corp., Trenton, N. J., Pres. & Gen. Minn., Pres. ae Resch; VP 4 Sales Mgr.—R. C. 
Mgr.—Lee N. Brutus; VP—Chas. E. Burgess Colman; Gen. Mgr.—E. H. Seeler 
Lyon Metal Products, Inc., Aurora, Ill., Pres.—Earl D. McQuay-Norris. Mfg. Co., 2320 Maveend St., ‘Louis, 
Power; VP Sales—H. B. Spackman Mo.. Pres. & Gen. Mgr.—W. K. Norris; Sains Mer.— 
Lyon-Raymond Corp., Green, N. Y., Pres.—George G. H. W. Knapp 
Raymond; Sales Mgr.—George G. Raymond, Jr. M. B. Mfg. Co., Inc., 1060 State St., New Haven. 
Conn., Pres.—Rollin W. Mettler; Gen. Mgr.—Douglas 
Smith 
MacDermid Inc., 526 Huntingdon Ave., Waterbury, 


M 
McAleer Mfg. Co., Rochester, Mich., Pres. & Gen. 
Mgr.—Bradley Higbie; Sales Mgr.—Chas. L. Anger | Conn. 
McArthur Corp., Warren, Bantam, Conn., Pres. & Gen. | M chine Prods. Corp., 6771 E. ag Rd., Detroit, 
Mer.--Warren McArthur; VP & Sales Mgr.—K. C. | Mich., Pres.—E. J. Swink; Gen. Mgr. —Charles L. 
Crouse Cook 






























































Forgings step 
up production. 
Forgings require 
less time to machine 
and finish. . . . Forgings 
are shaped from closed 
dies and need minimum 
machining and finishing 
because there is a minimum 
of excess to remove ... 
and freedom from 
concealed defects 
avoids loss from 
rejections. 
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WICKWIRE AUTOMATIC PROPELLER 


Constant speed for the low-horsepower 
family plane of the future 





The pitch of this new-type propeller adjusts ctse/f. . . for maximum 
thrusts at all airspeeds, or altitudes, for all flight conditions. The action 
is instantaneous, smooth. The propeller itself is light in weight, simple 
and dependable in construction, needs no manual control. Present 
production is limited to Victory needs, but its destiny, later, is to help 
make peacetime flying simpler, speedier, more economical. Propeller 
Division, Wickwire Spencer Steel Company, Blue Island, Illinois. 


WICKWIRE SPENCER STEEL COMPANY 


ey 


iy 
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macwhyte ee 2905 14th Ave., Kenosha, Wis., Pres.— 
el S. W 

, 5908 Northwest Highway, Chicago, 

magnaflux Corp. Vv. deForest; VP & Treas.—F. B. 


os 

rods., Inc., 1119 — Fe Ave., Los An- 
wanes 6 Pres.—Earl H. Clayto 
& Mfg. Co., Clifton, B. 2. 
s Mer.—dJ. J. Ferris 
ee on Co., Inc., Garwood, N. J., Pres.— 
magnus Cnpbell; VP Sales—D, Blanchard : 
¥. sy & Quscher, 120 Walker St., New York, N. Y. 
— Co The R; Go» 9650, Me. Elliott, Detroit, Mich.. 
ms Mahon: VP & Sales Mer.—W. F. Sheetz 
a Co., 5722 Santa Fe Ave., Los Angeles, 
Tg et F. Foy, E. P. Grime; Gen. Mer. 

Howard Hutchins 

C0.» Inc., P. R., Indianapolis, Ind., Pres.— 
lee Exec. VP me waa Mer.—J. E. Cain; 


“Sa —H. W. 
uip. ie -» Inc., 408 's. Kolmar Ave., Chicago, 
! Le ad Mfg. Co., Raybestos-Manhattan, Inc., 


“Spaulding Mfg. Co., 3524 Union Pacific 
anges, ant ..» Pres.—P. M. Manlove; Gen. 


ae a rere, a. 11 Elias St., Bridge- 
‘orm, Pres.— ason; VP & Gen. Sales 
H, Butterfield 
Manufact: oe Chem. Corp., Berkeley Hts., N. J., Pres. 
& Gen. Mer. —Henry W. 
Manufacturers’ Iron Fdry., 785 Union Ave., Bridgeport, 
res.—Carl C. Block; Pres. & Gen. Mgr.— 


stensen 
ers Screw 1. 216 W. Hubbard, Chi- 
Pres.—B. Sackheim; Gen. Sales Mgr.— 
“Sackheim 

Research Corp., Annapolis, Md., 
‘  * 


ise ‘= 402 Chandler St., Jamestown, 
Pp Davis; Sales Mgr.—H. A. John- 


> 
udareic E: '9r9. Pres., Gen. 


Pres.—!: 
waar, f 


Cal 
—Sales 


Conn., 
F. R. Ces 
Wanufacts'° 


Pres.— 


M- Kidder 
Metal Prods. Co., 1145 Galewood Dr., Cleve- 
Pres.—Herbert Gleftz; Sales Mgr.—Charles 


; Mger.—E. D. Jackson 

indale Elec. €o., 1418 Hird Ave., Cleveland, 0. 
Martin-D°: ker Corp., 3431 Cherry A’ B 
Cal., Pres. —W. R. Martin; Sales Mer.—E. L. Decker 
Marvel-Schebler Carburetor ‘Div., ee Corp., 
ime Ay ~ _— & Gen. Mer.—S. . Gray; Sales 
wetend Metal Bldg. Co., Inc., Baltimore, Md., Pres. 
& Sales Mer. & Gen. Mer.—C. Michel 

Mason Co., Thomas, "280 Fairfield Ave., 
Conn., Pres. & Sales Mer 
Mer.—G. C. Bovaird 

Massachusetts Mohair ope Co., 3701 N. pee St., 
Fuliedelphia, Pa., Pres.—H. M. Bliss; VP & Sales 


Mer.—J. Duval 
maser 7 Toot, Co. "161 High St., Boston, Mass., Gen. 


rse 
Masters, Irvin ‘ee te 8035 Autrites St., Los Angeles, 
Cal., Pres. Mer.—Irvin W. Masers; VP & 
Gen. Mer. '_frobert “McShitley 
Pittsburgh, 


Matthews & Co., Jas. bee 3942 ~~ St., 
Pres Gen. Mer.—. 
Maystee Prods., Inc., 135 W. Wal St., Milwaukee, 
Maytag Co., The, Norton. Lo » Pres.—Fred L. Maytag, 
Il; VP Mfg.—A. H. 
teed Gliders & Specialties Go, » 15 S. Market St., Chi- 
Pres.—T. : Sales Mgr.—E. G. Case 


Meckanicai” Development ng 1000 N. Orange Dr., Los 
Angeles, Cal., Partners—Jay M. Lundy & Gerald L. 


Merkley 
Mechanical Handling Systems, Inc., 4600 Nancy Ave., 
Detroit, c es.—C. Casgrain 
Mechanical Prods., Inc., 618 N. Mechanic St., Jackson, 
ch., Pres.—A. D. Knapp; VP—C. W. Ryerson 
Mechanics Engrg. Co., Jackson, Mich. 
Mechanite Metal Corp., 311 Ross St., Pittsburgh, Pa., 
er =. Smalley; Sales Mgr. & Pur. Agt.—C. E. 


Mefford Chemical Co., 1026 Santa Fe Ave., Los An- 
geles, Cal., Pres.—E. C. Mefford; Sales Mer.—H. P. 


Meisel Press Mfg. Co., 944 Dorchester Ave., Boston, 


Mellus Bros. & Co., Inc., 305 FE. 4th St., 

oe — - Gen. Mer.—L. R. Mellus; Sales Mgr.— 

Menasco Mfg. Co., 805 S. Sar Fernando Blvd., Bur- 
.* Pres. —John E. Royall 

Menaugh Ci 

Pres, 





Stamford, 
-—Thomas F. Mason; Sales 





Los Angeles. 


a 
J. 549 Wash. Blvd., Chicago, IIl., 
every Al zs fe “tos. ae di: . 

et ne., 
Can Mer yp Miten ammondsport, N. Y., Pres. & 
Mercury Mio. te, 4044 ‘s. Halsted St., Chicago, Ill., 
a eT oa Leonard; VP & Gen. & Sales Megr.— 


Meriam ag 4 ™ fe y 112th St., Cleveland, 0O., 
es. & Gen. . Meriam; Sales Mer.—A. A. 


were Engrg. Laboratories, 1230 Lincoln St., Denver, 
lo., Pres.—Marcellus 8. Oe Gen. Mer.—John 
L, Williams; Sales Mer-—Bo L. West 

lenny Div., spat na Co., Everett Station, 

Mass., Pres.—Edgar M. Queeny; VP & Gen 

ie: William M. Rand; Sales Mzr.— —Lester A. Pratt 

esta. Mach. Co., Box 1466, Pittsburgh, Pa., Pres.— 

‘ gel Gen. Mer.—J. R. Berg; Sales Mer.— 


well 
wat % Thormit Corp., 120 B’way, New York, N. Y.. 
" H. Hirschland; Sales Mer.—J. B. Tinnon 
etallizin Engrg. Co., Inc., 21-07 Oiist Ave., Long 
ati N. Y., Pres.—&. A. Axline; VP & Sales 
Metalloy Co., Los Angeles, Cal 
Met-L-Wood’ Corp., 6755 W. 65th St., Chicago, I.. 
ian eC. Cy nd: —G. K. Lewis 
Wee d Co., The, Chicago, Ml. 
ica Insts lator Co., pl Varick St., New York, N. Y., 
Mie Chapm nm. Mer.—C. P. Mills 
mold ‘radio (cor. 1087 "Wriushing Ave., a7 
Y & VP—A. P. Hirsch; Sales & Adv. 


ue B. Tyler 

chia Seamless Tube Co., 8. Lyon, Mich., Pres.— 

wich A. McHattie: Sales Mgr.—R. A. Armstrong 
me Tool Co., 77] 1 E. McNichols Rd., Detroit. 
ch., Pres—O. L. Bard; Asst. Sales Mer.—D. F. 


Ahlberg 
Wihigan Wire ome Gee Pow 90 Howard, Detroit, Mich., 
4 gr.—H. A. Wilson; 


Pres.—W. 


tendorf: Sales —(Pump’ Di 


(Sundr; Div.) H, H. Moo: ) L. F. Wernentin; 
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Micromatic Hone Corp., 8100 Schoolcraft, Detroit, Mich., 
Pres.—K . Connor; Sales Mgrs.—(Tools) N. A. 
Hubbard; (Equip.) Ek. L. Gruenberg; 

L. Harwell 

MidWest Abrasive Co., 2189 Beaufait, Detroit, Mich. 

w.uwest Aircraft Prods., 915 Valley St., Dayton, O., 
ig e — Mer.—L. L. Duncan; VP Sales— 

M. Fa 

Milburn Co. ” the Alexander, 1416 W. Baltimore St., 
Baltimore, Md., Pres.—Alexander F. Jenkins; VP, 
Gen. & Sales Mer. —W. L. Lawrence 

Milford Rivet & Mach. Co., Milford, Conn. 

Millen Mfg. Co., 262 Washington St., Boston, Mass. 

Miller Co., The A. Ju» Bellefontaine, O., Pres.—A. R. 
Riggs: Sales Mgr.—R. N. MacCracken 

Miller Co., ane. Conn 

Miller yf . B., 2121 Ave. U, Bklyn, N. Y., Owner— 


L. B. iller 
Miller Rubber Co., 1247 S. High St., Akron, O., Gen. 
Mer.—B. F. Stauffer; Sales Mgr.—J. F. Johnston 
Millers Falls Co., Greenfield, Mass., Pres., Gen. Mgr.— 
Phillip Rogers; VP & Sales Mer. “Geo. U. Hatch 
Millholland Machinery Co., W. K., Indianapolis, Ind., 
Lod A. —wW. K. Millholland; Sales Mer.—D. Mill- 
Milwaukee Elec. Tool Corp., 106-8 N. Water St., Mil- 
is., Pres. & Gen. Mger.—A. F. Siebert 


(Abrasive) 


waukee 
Milwaukee Valve Co., 2375 s. Burrell St., Milwaukee, 


Mine Safety Appliances Co., Pittsburgh, Pa., Pres.— 
H. Deike; Gen. Mgr.—J. T. Ryan, Jr.; Sales Mer. 
—J. B. Davies 





Miniature Precision Bearings, Keene, N. 
—H. D. Gilbert 

Minneapolis-Honeywell Regulator Co., Minneapolis, 
Minn., Pres.—H. W. Sweatt; VP—W. J. McGoldrick 

Minnesota Mining & Mfg. Co., 900 Fauquier Ave., St. 
Paul Minn., Pres.—W. McKnight; VP «& Gen. 
Mgr.—A. G. Bush; VP F “Sales Mgr.—G. H. Halpin 

Minster Mach. Co., Minster, O., Pres.—J. F. Herken- 
hott; Sales Mgr.—W. E. Thieman 

Misener Mfg. Co., Inc., Syracuse, N. Y., Pres. & Gen. 
Mer.—M. L. Misener; Sales Mgr.—G. B. Armatage 

Missouri Aviation Corp., 4160 Admiral Blvd., Kansas 
City, Mo., Pres.—Homer L, Bredouw; W. P. Briece & 
A. W. Villmore 

Mitchell Mfg. Co., 2525 Clybourn Ave., Chicago, III. 

Mitts & Merrill (ine.), Saginaw, Mich., Pres. & Gen. 
Megr.—M. H. Stimson; Sales Mgr.—C. W. Willits 

Mobilé Refrigeration, Inc., 630 5th Ave., New York, 
N. Y., Pres.—Daniel Pyzel, IV 

Models, Inc., N. Bergen, N. J., Pres. & Gen. Mgr.— 
Iouis F. Werner 

Modern Engrg. Co., Inc., 3401 Pine Blvd., St. Louis, 
Mo., Pres. & Gen. Mgr.—Arthur J. Fausek 

Modern Plating Co., _ E. Regent St., Inglewood, Cal., 
Owner—Leo Atimioi 

Modine Mfg. Co., 101, a Ave., New York,, N. Y. 

“we Lino-Saw Co., 126 N. Ave., Chicago, IIll., 

VP & Gen. Mer.—H. O. Moh 
Moisture Register Co., 5117 Kinsie St., Los Angeles, 


Ca 
Molded Insulation Co., 235 E. Price St., Phila., Pa., 
Pres.—Victor I. Zelov; Sales Mgr.—T. C. Smith 


H., Gen. Mer. 








That's putting it mildly ... for the 
stars would have to be a lot closer 
to earth, or cast a far more intense 
ray, to equal the lighting effects 
obtained from International 
Flares and Signals. 


Yet on the far- fling battlefields of 
the world, and in our own air 
lanes and waters, Military Pyro- 
technics by International are 
playing star roles in protecting 
our planes and ships. . . lighting 
the way to an earlier victory. 


Because of expanded facilities, 
we are still equipped to serve 
commercial customers where 
priority ratings are applicable. 


INTERNATIONAL 
FLARE-SIGNAL DIV. 


of THE KILGORE MANUFACTURING CO. 


Tipp City, Ohio 


The Army-Navy "E" has been 
awarded to INTERNATIONAL 
for excellence in war production 














Industrial Truck Care Pays You Dividenes 


A. E. DOROD 


ASSISTANT CHIEF ENGINEER, BAKER INDUSTRIAL TRUCK DIVISION, THE BAKER-RAULANG CO. 


Do You Know 


That many possible causes of excessive wear 
or loss of power are not apparent in ordinary 
running but can be determined only by 
inspection? 


Do You Know 


That over-lubrication can often be as harm- 
ful as under-lubrication? 


Do You Know 


That it is desirable to blow the dust and dirt 
off the truck daily before oiling? 


Do You Know 


That overloading a truck is helping the Axis 
by breaking down irreplaceable equipment? 


Do You Know 


That service brakes should be tested for stop- 
ping with the heaviest load to be carried, and 
parking brakes for holding maximum load 
on steepest incline truck must negotiate? 


These are a few of many points covered in the Baker bulletin 
"Industrial Truck Care.” Write for your copy or copies today. 


BAKER INDUSTRIAL 
TRUCK DIVISION 


of The Baker-Raviang Company 
2182 West 25th Street « Cleveland, Ohio 


In Canada: Railway and Power 
Engineering Corporation, Ltd. 


BAKER HELPS VITAL WA 
PLANTS T0 “KEEP ’EM RUNNING’ 


“The investment in regular inspection and lubrication of yoy 
industrial trucks is one of the best you can make.” This siatemen, 
from an article appearing in recent trade publications, w: ittep }y 
a Baker engineer, is more true today than ever before. The 1 nprece. 
dented increase in industrial production and the huge amount of 
handling required in the movement of war materials, have created 
demands for power trucks which are taxing the productive capac. 
ties of truck manufacturers. Thus, with new equipment diffcul 
to get, truck maintenance is extremely important, for trucks now 
in service must be kept running at top efficiency . . . So that the 
essential points of truck maintenance may be made available to 
everyone concerned with their operation, reprints of this article 
are offered’ in bulletin form. 
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Co., 10274 Berea Rd., Cleveland, 0., Nesor Alloy Prods. Co., 282 Halsey St., Newark, N. J., Niagara Blower Co., 6 E. 45th St., New York, N. ¥ 





Monaghan; VP, Sales Mgr. & Adv. Gen. Mgr.—G. Rosen; Sales Mgr.—W. Rosen Niagara Machine Tool Works, 637 Northland Ave., 
M.A. Monaghan, Ir. Neu-Bart Stamping & Mfg. Co., 120 W. Slauson Ave., Buffalo, N. Y., Pres.—F. E. "Munschaver ; VP 
ug Waterproof Glue Co., “Minneapolis, Minn., Pres. Los Angeles, Cal., Pres. & Gen. & Sales Mgr.-——-A. H. G. R. Kinney 
yy Preatholdt t Neubauer es ; Nice Ball Bearing Co., 30th & Nicetown Lane, Vhila 
ice Co., 349 Oranton St., Newark, N. J., New Brunswick Die Molding, 235 Jersey Ave., New delphia, Pa., Pres.—Budd G. Nice; VP—Geo. Carle- 
z. Taylor; VP & Gen. Mer.—c. L. ee Na dus mi res.—R, A. Loeb; VP Aircraft ton, Jr. 
sales Mer. —R. L. Shearer Jiv.—Paul LeB. Ww 1itney Nicholson File Co., 95 y St., Providence 
¢. Co., P. UO. Box 221, Portsmouth, 0., New Departure Div. _ General Motors Corp., Bristol, Asst. Sales Mgr.- JohnH. Collier Aacimpeledian 
Mgr.—A._! Monrad Conn., Gen. Mer.—F. G. Hughes; Sales Mgr.—L. G. Nickey Brothers, Inc., 2700 Summer Ave., Memphis. 
santo Chem. Co., Plastics Div., Springfield, Mass., Sigourney - ‘ Tenn., Pres.—S. M. Nickey, Sr.; Gen. Mgr.—K. M 
vP— J. C. Jtrooks ; — Mer. vy H. Clark ia - ae so ~ a. ~ wee es < ae Spurrier; Sales Mgr.—H. C. Jaquess ; 
Forgin 0., 36 Walter St., Springfield, gr x, J. Ho » & Gen. Mar. - G. Ho ier. i . Sts i sto, . 
wore ec “— at. Cohn: Gan Moe —Atihue New Haven Cock Co., 133 Hamilton St... New Haven, wiraneaia Ge. Fount & Poplar Sts., Wilmington, Del., 
ey: Soles Mgr.—Norman_ Ellison Jonn., Pres.— 1itehead; Sales Mgr. (Specia i . “Di erkley as naa = 
aeEast ood & Co., 537 E. Monument Ave., Dayton, —" es R. a ¢ Shgnie - A - ' a gg & Die Co., Berkley, Mich., Pres.—Harry 
, , > yeas w Jerse: ulge 0., Whit Ave., Metuchen, oe ae , 
0., oe & Sales Mgr.—H. C. Moore; Pur. Agt. N. i, Al Pell ae we ve. etuchen Nigg Engineering Co., Covina, Cal. : 
Lee = iat Tool Co., Inc., 740 Union Ave., Bridge- New Jersey Zinc Co., 160 Front St., New York, N. Y., Nixon Nitration Wks., Nixon, N. J., Pres.—Stan Hope 
oore Pont ores. & Gen. Megr.—Richard F. Moore Sales Mgr.—R. M. Neumann & Chas. Schuster; Sales Mgr.—E. W. Tucker 
port, Lumber Prods. Co., Aldenville, Pa., Pres.—J. New Method Steel Stamps, Inc., 149 Jos. Campau St.. Neble & Westbrook Mfg. Co., The, E. Hartford, Conn.. 
organ Detroit, Mich., Pres.—C. J. Halborg; Gen. Mgr. Bs nord E, Westbrook; VP & Sales Mgr.—W. C. 
estprook 


Canby Morgan . ' | 
o., Inc., 33-02 48th Ave., Long C. O. Malmstrom 

roe . rush - Newark Wire Cloth Co., 351 Verona Ave., Newark, Nobur Mfg. Co., 6156 Santa Monica Blvd., Hollywood, 

+} Is ~ Oe . 116 E. Goldengate Ave., Detroit, Mich., J.,. Sec’y-Treas.—L. C. Campbell; Sales Mgr.— | Cal 

orse S. Morse; Gen. Mer. —E. M. Graham: ih J. Korn rar — Co., C. A., 220 Santa Fe Drive, Denver, Colo., 
sa R. J. Corkery Newton Mfg. Co., Plainville, Conn. A. Norgren 

og Pe & Equip. Div., Elec. Auto-Lite Co., Newton New Haven Co., 680 Third Ave., West Haven, Nereis Hoffman Bearing Corp., Stamford, Conn., Pres. 

Conn., Pres. ¢ Sales Mgi W. G. Newton oO. PP. Wilson; VP & Sales Mgr.—H. J. Ritter 
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) ysse, Wis. 
f your ale Camera Corp., 571 Madison Ave., New York, 
tement ' ia aes Co., 4596 Woodward Ave., Detroit, Mich. 
Motor Master Prods, Corp., 549 Washington Blvd., 
tten by Chicago, IL, Gen. Mg r.—J. E. Menaugh — ; 
* Bimotor Prods Corp. 11801 Mack Ave., Detroit, Mich., 
uprece. Pres. & & x. {gr.—A. L. Lott; VP & Sales Mgr. 
Rebu iiding Specialties, 2634 S. Michigan Ave., 
unt of Pa ago, nL., Gen. Mer. & Owner—N. F. Clayborne 





Tool Nita. .. ., 7777 Cortland Ave., Detroit. 
created msiich., ” es ul W. Seller; VP & Gen. Mgr.— 
roy S. ye Sales Mer.—John T. Annas 


I * : 

‘ ft Metal Mfg. Co., 5936 Milford Ave., Detroit. 

capaci. gre Pres. & Gen. Megr.—Steve J. Menzel; Sales 
iff Mer.—F. 3. Frick 

ficult Muehihausen Spring Corp., Logansport, Ind., Pres.— 

Geo, F. Muehlhausen; Sales Mgr.—W. G. Muehl- 


hausen 
sleeves Mueller Brass Co., Port Huron, Mich., Pres. & Gen. 
at the Mar. —F, L. Riggin, Sr.; Sales Mer. ¥, TL. Riggin, 


lienbach ene Mfg. Co., Vernon, Cal. , Gen. 
ble to Wald Rol J. Mullenbach; Sales Megr.—P. L. 
Mullenbach 
i ullins Mfo. Corp., Salem, O., Pres.—George Whitlock: 
article eae Mer.—George F. Keys 
Murdock Co., Wm. J., Chelsea, Mass. 
Murphy Varnish Co., 224 McWhorter wea , ere. a 
Pres.—Charles J. Roh; Sales Mgr.- 
Murray Corp. of America, iy 7700 nes it St De- 
troit, _— Pres.—C. W. Avery; Sales Mer.—C. i: 
Meng 
uchegon Piston Ring Boy Meioum. Mich., Pres.— 
T. E. McFall; Gen. gr.—G. W. Lundeen 
Musselman Prods. Co., Mia7 St. Clair Ave., Cleveland, 
0. a —A. J, Musselman; Gen. Mgr.—W. W. 


Port 

Mu-Switch Corp., Canton, Mass., Pres.—Tobe D. 
Deutschmann; Sales Ww. _— 

Myers & Bros. Co., F. E., “Ashiand, 


o Senge * 43 gy St., S. Norwalk, Conn., 
& Gen. Mgr.—I. C. Jennings 

Nash- “Kelvinator i, “Lansing, Mich., Pres.—G. W. 

Mason (Detroit); Gen. Mgr. —Campbell Wood 

Nat’! Aircraft aa Co., 275 North Ave. 19, Los An- 

geles, Cal., Pres.—Rol ans Be Kinney; Sales Mgr.— 

Jack Hazeltine & T. O. all 

National Acme Co., 170 ven 131 St., Cleveland, 0.. 

Pres.—F. H. 5 at Gen. Sales Mer. —A. E. Henn; 

Mgr. Aircraft Div.—J. L. Molner 

National Aircraft Equipment Co., 275 N. Avenue 19. 

ie Angeles, Cal., Pres.—Roland T. Kinney; Office 
—Ray E. Lincourt 

natin a Materials Corp., Rutland, Vt., Pres., 

& Sales Mer. —Perley R. Eaton 

National ya = Tool Co., Richmond, Ind., Pres.— 

Harry W. Bockhoff; Sales Mer. —Edward D. Frank 

National Broach & Machine Co., 5600 St. Jean Ave.. 

Detroit Mich., Pres.—Robert S. Drummond; Sales 

Megr.—J. Irvin Schultz 

National Bronze & Aluminum Fdry. Co., 88th & Laisy 

Sts., Cleveland, O. 

— i“ 61 _- St., Malden, Mass., Pres.— 

teady; Gen. Mgr.—James J. Freeley 
National. — & Smelting Co., 1862 E. 128rd_St.. 
oye ao Pres.—Homer B. Smith; Gen. Mer. 


—¢, L, 
Pitoeal Electr Png ee Co., Bay Ge: B B d d ° mo d 
ves Gen. Mer.—b. C. Smith; Sales Mar. uy a Bond...to Speed Victory ioday 

Nat’l. i 150 W. Slauson Ave., Los 

trek - = ._ of Brd.—Louis H. Seagrave: P f Bi l i 
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aS eas A? & — Mer.—E. . Longacre: —— f : : 
es Mer.—J. F. Thom f Bausch & Lomb Binocular— science and industry ... than ever before. 


National Rivet & fate Co, yo, Bho , Pres.—Wm. é 
Fleming Sales ‘Mgr.— but have hesitated to spend that much Under stress of war production we’re learn- 


Cc. 
os tig - “The, 2440 . PA ans Fo money all in one piece—here’s a chance ingtodo things better, faster, cheaper. The 
taal Tolophone “Supply, Co. aici tii = — yourseif that instrument, and to__— benefit will be yours—after the War. 
National Tool Co., 11200 Madison Ave., Cleveland. 0.. re ae Couey hy the same — Bay « 
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yates: J. Chamberiain will be available. 

onal Veneer & Lumber Co., 1635 W. Michigan St., ° ° 
yattianapolis, Ind, Today Bausch & Lomb is producing 
a Vulcanized Fibre Co., Md. Av. & Beach. Wil- 
i. Pe. oy Pres.—F. W. Marshall; Sales Mgr.— 
Neal & Brinker fo, 17 M St., New York, N. Y. 
. wr tinh ; Penman: Sates Mt * pally ow Panker AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 

» Ine., Claude, 41 E. 42 St., New York. FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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The early birds who flew by the seat of their 
pants are fast fading away in the wake of the 
development of scientific flying. Gone are 
the days when a pilot had to feel his way to 
the air-port through pea soup fog. 

The contribution of electronics to instru- 
ment flying is of first importance. Through 
radio communications, blind landing systems 
and a host of newer developments which 
cannot be revealed during wartime, air 
travel has rapidly blossomed. 

Yesterday Eimac electronic tubes earned 
their ‘““wings”’ in the ground stations of the 
nations leading airlines. Today military 


aviation is building Eimac’s flying hours to 
a record high. Tomorrow Eimac’s new 
developments perfected and employed to 
win the war will be released to the tremen- 
dously expanded peace-time air services. 


Eitel-McCullough, Inc., San Bruno, California 
FS 


Follow the leaders to 


Awarded for high 

achievement in the 

production of war 
materials. 





































an Electric Lamp Co., 1014 Tyler St., St. 


th A PR es,—Charles M. Rice; Gen. & Sales 
ru 5, ® ? der 
gr a Lander Lehigh Ave, & Amer. St., Phila- 


relphia, Pa., Pres es.—R. S. Rauch; Sales Mer.—E. J. 
( , 


weierstat Mach. Co., Elm Are. & Center Sts., North 
—J. W. 


ue Y 
Pr 
“products Dive The Aviation Corp., 
is Aircraft t Mer. a al tee “ eos 
: Products Co., Carro ve., Chi- 
enere Mal, res, —A. Kotlisky, Sales Mer.—E. H. 


— a 

Giger BOSE Gerad sige ABI 
M psereal, Sales Mar. —V. Le | oat Field, Seattle, 
Wash, pres., Sales & Adv. Mgr. & Pur. Agt.—Alan 
1, _. Worcester, Mass 
at wi Go. Bheibyrille, Ind Rockford, Il. 


0 
K Tool Co., pe " The, Shelton, Conn., Pres., Gen. & 
Sales Mgr.— Nevins. 
ite Prods.. Tae. 22 Thames St., New York, N. Y.. 
—D. 


dorfer er ass Co., M. L., 3007 Thompson Rd., Syra- 
Eyes foe Harvard Ave., Cleveland, 
h f a 9 arvar ve., Clevelanc 
be cima - Dunn; Ch. Engr. & Sales Engr. “= 


& Mfg. Co., Niles, O., Pres. & Gen. 
Ne Galvanizing, & ened: Sales Mer. ee Criste 
Pres.—C. C. 


D on Co., The, 5340 Hamilton Ave., Cleveland. 
he "Pato _¢:" Birnbaum; Gen. & Sales Mer.— 
Shaw 
ee rales, Tube Co., Shelby, O., Pres.—William 
rr Connelly; Sales Mgr.—A. Waines, Jr. 
roel & Mfg. Co., P.O. Box 2324, Terminal 
lL , Cal., Partner & Sales Mgr.— 
— 'G. Ohlsson; Partner & Ch. Engr.—H. T. Rice 
mite Mfg. on 4885 W. Flournoy St., Chicago, Il., 

Mer.—D. T. eae: Sales Mer.—R. S. Laird 
Rite ng 3466 Ss. 13th, St., Milwaukee, Wis. 

Co., The, 1403 W. Bruce St., Milwaukee, Wis., 
Pres. M. beatgnrt; Sales Mgr.—W. G. Prasse 
nite Co., Passaic, N. J., Pres.—F. C. Jones; VP & 
Sales Mer.—E. J. Garrigan 

Farm Equip. Co. - W. Madison St., 
Ill., Pres.—Cal Sivrig 
imsted © ae BL ". Redondo Blvd., Inglewood, 
Cal., Pres.—L. Olmsted; Gen. Mg r.—R. N. Jones 
sen Testing Mach. Co., Tinius, 500 North 12th St., 
Philadelphia, ee Pres.—Thorston Y. Olsen; Sales 


— a. 


i iach. Tool Co., The, Kenton, 0., 
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Mer ; 
ympie Mfg. Corp., -™- Ore., Pres.—Thomas A. 
Dean; Gen. Mer. James Vaughan; Sales Mgr.—Ted 


D. W., 1194 Royalston Ave., 
, Pres.—D. W. Onan; Sales M 


Minneap- 
gr.—O. E. 


Linquist 

« ‘Alrrat Corp., Box 214, Kansas City, Mo., Pres.— 
A. Ong; Sales Mgr. & Pur. Agt.—Fred K. 

Banter 

Onsrud Mach. Wks., Inc., 3900-32 Palmer St., Chi- 

cago, Ill., Pres.—Oscar Onsrud; Gen. gr.—R. F. 

Onsrud; Sales Mgr.—R. C. Reinhartsen 

Operadio Mfg. Co., St. Charles, Ill., Pres.—J. McWil- 

liams Stone; Sales Mgr.—L. A. Ki ing 

— Roller Bearing Co., 557 Main St., Orange, 


J., Pres.—James A. Burden, Jr.; Sales & Adv. 
Wer. 0. Hurchinson 
+3 Karl, 61. W. Poplar St., York, Pa., Owner—Karl 


Osborn a‘? Co., 5401 oe nge Ave., Cleveland, 0. 
Oster Mfg. Co., John, Racine, Wis., John Oster, Jr. 
Owatonna Tool Co., Owatonna, Minn., Pres.—R. A. 
Kaplan: VP & Sales Mer.—-A. R. Kaplan 

Owen-Dyneto Div., Electric Auto-Lite, eeracuee, N. 
Qwens-Corning Fibreglass Corp., Second Nat’l Bank 
Bldg., Toledo, O., Pres.—Harold Boeschenstein: VP 
Mfg., Sales—W. P. Zimmerman; Gen. Sales Mgr.— 


G. E. Gregory 

Ozalid Products Div., General Aniline & Film Cup. 
Ansco Rd., Johnson ty, Y., Pres.— E. 
omy & W. Von Meister; “Sales Mer. —Edward v. 
rewer 


P 
feaite Airbrush Co., 1909 Diversey Pkway., Chicago, 
Pres.—J. A. Paasche 
rte Airmax Corp., Box 109, Huntington Pk., Cal., 
Pres.—Mrs, Helen A. Hartfield; VP & Gen. Mgr.— 
R. C. Gross; Sales & Adv. Mer.—L. M. Hull 
Pacific Airmotive Div. of Airplane Mfg. & Supply 
rp., Lockheed Air Terminal, Burbank, Cal., Pres. & 
n, Mgr.—Earl Herring; Sales Mer.—K. R. Jamison 
Pacific Aviation, Inc., 927 North Sycamore Ave., Los 
Angeles, Cal., Pres. “_Harry V. Reynolds; Gen. Mer., 
















., Treas.—P, Brady 
Pacific Bearings — 415 West Pico St., Los <3 
al, Pres.—R. D. Angelica; Sales Mgr.—J. 


Morrisey 


Pacific Car & Fdry. Co., Factory St., Renton, Wash., 


Pres.—Paul Pigott: VP & Gen. Mgr.—H. N. Curd: 
Sales Mgr.—F. W. Chriswell 
Pacific Engrg. Corp., 3123 San Fernando Rd., Los 


Angeles, Cal 
Pacific Gear Wks., 2053 E. 38th St., Vernon, Cal., 
a a. —Phil ‘L. Bannan, Jr.; Sales Mgr.—W. G. 


Pacific. Hide & Leather Co., Inc., 718 E. Wash. Blvd., 
a! Cal., Pres. —R. E. Brothers; Sales Mer. 

Pacific Metals Co. -» 3100 19th St., 
es.—Walter Schroeder 

Pacific Railway Equipment Co., 30 E. 61st St., Los 
geles, Cal., Pres.—C. T. Hill: VP & Gen. Mar.— 

p J Weiden; Dir. of Sales Ed Zuchelli 

acific Scientific Co., Aeronautical Div., 1430 Grande 

Vista er. Los Angeles, Cal., Pres.— Balders- 

pita: VE & Sales Mer.—D. H. Grubb 

scite Vise Co., 6331 Hollywood Blvd., Los Angeles, 


Padrg p. Div., General Motors Corp., Warren, 0., 
a Mgr.—B. N. MacGregor; Sales Mer.—G. S. 


Paces Metal Prods. Corp., 31 Winthrop Ave., New 
Roch hele N. Y., Pres.—Geo. M. Pettee; Sales Mgr.— 
yde 


W. L. Br 

Pack. “ite Mach, Corp., 828 N. B’way, Milwaukee, Wis. 
age Fence Assn., Div. American Chain & Cable Co., 
929 Connecticut Ave. , Bridgeport, Conn 

Page Steel & Wire Div., American Chain & Cable Co., 
Onessen, Pa., Pres.—W. T. Morris; Sales Mgr.— 


mJ H. Bieeker 
almer-Bee Co., 2778 E. Grd. Blvd., Detroit, Mich., 


San Francisco, Cal.. 


ES & Gen. Megr.—George A. Bee; Sales Mer.— 
Davidson 
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Palnut Co., The, Irvington, N. J., Pres.—J. R. Hotchkin 

Panelyte Div., St. Regis Jean’ Co., Enterprise Ave., 
Trenton, N. J., Gen. Mgr.—C. R. Mahaney; Asst. 
Sales Mgr.—F. G. Homey 

Pangborn Corp., Hagerstown, Md., Pres. & Gen. Mgr.— 

mas W. Pangborn; VP Sales—Victor F. Stine 

Panoramic Radio Corp., 242-250 W. 55th St., New 
York, N. Y., Pres.—Dr. M. Wallace 

Pantasote Co., The, 250 Park Ave., New York, N. Y.. 
Pres.—Frank R. Outerbridge; Sales Mgr.—Peter J. 
Hickey 

Parachute Corp. of America, 3206 Los Feliz Blvd., Los 
Angeles, Cal., Pres.—Ward Williams «& Allen W. 
Burton; Gen. Mgr.—W. Martin Lathrop; Sales Mgr.— 
N. A. Frazar 

Paragon Revolute Corp., Rochester, N. Y., Pres.—H. H. 
Sullivan; Gen. Mgr.—W. L. Sullivan; VP & Sales 

gr.—L. G. Booth 

Paramount Textile Machy. Co., 538 S. Wells St., Chi- 

cago, Ill., Pres.—Henry Pope; VP Sales—William 


Pope 
Park Drop Forge Co., 755 E. 79th St., 
Pres.—George C. Gordon 
Park Stewart, 1008 Carbis St., aaa Pa. 
Parker Co., Charles, Meriden, Con 
Parker Appliance Co., The, 17325 Euclid Ave., 


Cleveland, 0O., 


Cleve- 


land, O., Pres.—A. L. Parker; Factory Mgr.—A. O. 
Bates; Sales Mer.—F. E. Amon 

Parker-Kalon Corp., 200 Varick St., New York, N. Y., 
res.—Louis Goldburg; Sales Mgr.—Charles S. Trott 


Parker Rust Proof Co., Detroit, Mich., Pres.—W. M. 
Cornelius, Sr.; VP & Sales Mgr.—M. C. Baker 





Parker Stamp Wks., 
Howard L. Bitter; 


inc., Hartford, Conn., 
Sales Mgr.—Jack T. F. 
Pastushin Co., Victor F., Lakewood Village, 
Beach, Cal., Pres.—Victor F. Pastushin 
Patrick-McDermott Co., Los Angeles, Cal. 
Patton-MacGuyer Co., Providence, R. L., 
Mer.—R. C. Patton 
Paul & Beekman Div. of Phila. Lawn Mower & Mfg. 
Co., 18th & Courtland Sts., Philadelphia, Pa., Pres.—- 
Samuel H. Paul; Sales Mgr.—Gilbert Chavanelle 
Paulson & Son, Inc., Thomas, 450 Union St., Brook- 
lyn, N. Y., Pres. & Ch. Engr.—William FE. Paulson 


Long 


Pres. & Gen. 


Paulson Tools, Inc., The, Wallingford, Conn., Pres. & 
Gen. Mgr.—C. H. Loucks; Sales Megr.—J. E. Wrinn 

Pausin Engrg. Co., 727 Freylinghuysen Ave., Newark, 
N. J., Pres. & Gen. Mgr.—H. R. Pausin 

Pawtucket Screw Co., Pawtucket, R. I. 

Pax, 2040 Walnut St., St. Louis, Mo. 

Paxton Lumber Co., Frank, 45 Kansas Ave., Kansas 
City, Kan., Pres.—Frank Paxton 

Payne & Co., 841 E. Monument Ave., Dayton. 0... 
Owner—W. G. Payne; Gen. Megr.—E. Gardner; 


Sales Mer.—A. W. Pease 
Pearl City Plywood Co., Inc., 
Pres.—N. M. Willson; Gen. 

Wilson 
Pease Co., The C. F., 2601 W. Irving > Rd., 
=~ Pres.—Thomas 
gr.—W. 


Jamestown, N. Y., 
& Sales Mer.—G. L. 


Chicago, 
Lord; VP. en. & Sales 
Earle Pashley 
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In the hands of skilled workmen, 
“Yankee” Fine Mechanics’ Tools 
meet and match the need for 
speed in this year of America’s 
supreme effort. In their very de- 
sign, these tools are streamlined 
for action. They get things done 
and done right. 


On the production lines of a na- 
tion at war, they are “Yankee” 
clippers of vital minutes in the 


“Yankee” Spirals. 
A size for every purpose. 


Ta 


“Yankee’’ Ratchet Hand Drills ab 
with five ratchet adjustments. 














“Yankee” Ratchet 
P Wrenches. Avail- 
le in three sizes, 


battle of production. “Yankee” 
Tools have had a half century’s 
service in the shops of America. 
They were ready for their big 
test when war came. And when 
war ends, there will be enough 
of these fine mechanics’ tools for 
all. In the meantime, be sure 
to furnish priority ratings when- 
ever possible. Order from your 


supply house or write to us... 


c/o Dept. A-2. 





“Yankee” Vises. 
A complete range of sizes. 
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C fi t C K | | G The outstanding impact strength of 


Aero-Quality Lumarith plastics ji, 


made visible to the human eye by 
the Gjon Mili repetitive flash photo- 
graph. The 12-lb. iron ball (4%2” in 
diameter) is dropped from a height 


of 10 feet on %” thick sheet of trans- 
parent Aero-Quality Lumarith plas- 
















and gliders. Aero-Quality Lumarith 
CEL Cleveland, Chicago, St. Louis, Detroit, San 


- — tic. The 12-lb. ball is shown hitting 
4 % bya) the Lumarith and bouncing in the 
= : air, leaving the sheet intact. 
Be ; Transparent Lumarith sheets are 
protects flyers against severe sunburn. 
Francisco, Los Angeles, Washington, D. C., 
WAAAY Leominster, Montreal, Toronte, Ottawa. 


REG. U. S. PAT. OFF. cold-formed or heat-formed to make 
Celanese Celluloid Corporation, 180 Madison 
A Ave., New York City, a division of Celanese 


the windows of cockpits and turrets 
PLASTICS FOR UJ. ¢. AIRCRAFT for many United Nations planes 
Corporation of America. Reps.: Dayton, 

A DIVISION OF CELANESE CORPORATION OF AMERICA 











CONTAC A flash of the 12-lb. ball at the end of its 10-foot drop just 
about to hit the thin transparent sheet of Aero -Quality Lumarith. 








| Mi PAC The 4’ sheet of Aero-Quality Lumarith taking 
the full force of the free-falling 12-Ib, ball. 
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REBOUND Camera catches the 


heavy ball in two positions on the 
way down; then again at the instant 
of impact; and finally, six flashes of 
the rebound... . In similar tests Va’’ 
st Aero - Quality Lumarith transparent 
i sheets have withstood the impact of 
the 12-Ib. iron ball hurtling down 
from a height of 36 feet: 











Copyright 1913, Celanese Celluloid Corporation 
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Keeping War Planes on the “straight and narrow” 


The castering nose 

wheel on an air- 
plane’s tricycle landing gear, if uncontrolled, 
can be a serious trouble-maker. If allowed to 
pivot without restraint, shimmying forces of 
colossal magnitude easily could become dis- 
astrous. 
Hydraulic control of shimmy is the ideal solu- 
tion of this problem. Hydraulic energy absorp- 


tion is proportional to the square of the velo- 
city. Thus, a hydraulic damper offers little 
hindrance to slow wheel movements encount- 
ered in steering, yet imposes ever-increasing 
resistance a8 shimmy forces mount. 
Houdaille Hydraulic Shimmy Dampers .. . the 
result of a quarter-century of experience ... are 
among the products which we manufacture in 
quantity for the aviation industry. 


THE HOUDAILLE-HERSHEY CORPORATION 


Detroit 
BUFFALO ARMS CORPORATION 
Buffalo, N.Y. 


GENERAL SPRING BUMPER DIVISION 
Detroit, Mich., and Chicago, Ill. 


HOUDE ENGINEERING DIVISION 
Buffalo, N. Y. 


JACKSON BUMPER DIVISION 
Jackson, Mich. 


nN 


JACKSON CRANKSHAFT DIVISION 
OF MUSKEGON MOTOR SPECIALTIES CO. 
Jackson, Mich. 


MUSKEGON MOTOR SPECIALTIES CO, 
Muskegon, Mich. 


OAKES PRODUCTS DIVISION 
North Chicago, IIl., and Decatur, Ill. 


SKINNER COMPANY, Ltd. 
Oshawa, Ontario, Canada 
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spring Co., Plainville, Conn., Pres.—Percy L. 
‘stow & Wilcox Co., Southington, Conn., Pres.— 
J. Pees ; VP & Sales Mer.—E. G. yeasnerh 
Mach. Co., Racine, Wis., Pres.—J. R. McDon- 
+ Gen. & Sales Mgr.—J. R. Duncan 
Pump Div. of Food Machy. Corp., 301 West 
Los Angeles, Cal., Pres.—Paul L. Davies; 
te. Mgr.-—Vernon Edler; Sales Mgr.—W. H. 





















Unit Ventilation Co., 810 Union Ave., Bridge- 
,., Pres.—Arthur V. Dearden 
. Mclaw & Co., 318- 320 First Ave., Pittsburgh, 
Pa, Pres. & Gen. Mer.—J. J. Peiger; Sales Mgr.— 
“g, McCaw 
— age & Copper Co., 
Gen. & Sales Mger.—K. W. Wilks 
fn an Metai Ean. 32 Ore. Ave., Philadelphia, Pa., 
pres.—F. ©. Sagendorph, 2nd 
n Rivet Corp., a & Huntington Sts., Philadelphia, 
Pres. & Mgr.—T. M. Searles 
i Alroratt Syndicate, Ltd., Wilford Bidg., 
Iph Pres.—E. Burke ord 
Flexible Metallic Tubing Co., 7315 Powers 
adelphia, Pa., Pres.—H. A. Ansell; Sales 
Mer. — = ‘W.. Schoolfield 
nsylvan ia Toot & Mfg. Co., York, Pa., Gen. Mgr.— 
Le! 


“brake Bldg., Oil City, Pa., Mgr. Sales 
- Dept.—D._G. Proudfoot 
Circle Ce., “The, Hagerstown, Ind., Pres. & Gen. 
—Iothair Teetor; Sales Mgr. -_Ponald Teetor 

ex Gage & Tool Co., 3608 Gaylord, Detroit, Mich. 
n-Elmer Corp., Glenbrook, Conn., Pres.—R. 

fee Co., The, W. Liberty St., Medina, O., Pres. & 
Gen. Mer.—E. G. Fahlman; Sales Mer.—L. EF. 


pert Co., The, 330 W. 42nd St., New York, N. Y., 

Pres.—W. Spencer Robertson; Sales Mer.—D. J. 

Saunders 

ee Mfg. Co., Grasmere, N. Y., Pres.—Fran- 
Perry 

<4 "Sportswear, Inc., 3rd & Smith Sts., Newburgh, 

N. Y., Pres. = Friedman; VP, Sales Mer. & Pur. 

Agt.—L. Herbe' 

Petersen he _ De Witt, Neb. 

— Co., F. Somers, 57 California St., 

Cal., Pres.—F. Somers Peterson 

rela Solvents Corp., 331 wy Ave., New York, 
N. Y., Pres. & Gen. Mer —L. Staff 

Pheoll Mfg. Co., 5700 W cates Rd., Genae. Tit.. 

Pres. —Mason Phelps: Sales Mer.—J. & Per 

Philadelphia Steel & Wire Corp., Penn St. & Belfield 

Ave, Germantown, Philadelphia, Pa., Pres.—R. s 


Gow, Jr. 

Philadelphia Tube Co., Lewis St. below Ashland, 
Philadelphia, Pa., Pres.—Albert Berliner 

Phillips Bronze Corp., 1460 E. Washington Blvd., Los 
Angeles, Cal., Pres.—R. Warren Phillips: VP & Gen. 
Mgr.—Rae Warren Phillips, Jr.; 


R, Price 

Phillips ie >. . Bartlesville, Okla., Pres.— 

x §, Adams; VP Sales—A. M. Hughes; Sales Mgr. 
E. J. Webster 

Phillips Screws, Provide R. 

rag Rubber Lh The,” ‘1881 Wy. 8rd St., Cleveland, 


Pres.—B. Gen. Mer.—W. C. Carrier 
puter Mito. Co., 621 E. Pearl St., 

B. H. Phister: Sales & Adv gr. , 
Phosnix Oil Co., The, 9505 Cassivs Ave., Cleveland, 0O., 
» oe ® Mer.—M. J. Murphy: Sales Mer.— 


Phosphor ome Smelting Co., 2200 Washington Ave., he 
agree - Pa., Pres.—Phillip E. Lueders; VP & 
v. Mgr.—Kenneth S. Lueders 
Photoprint =. 5867 Towne Ave., Los Angeles, Cal., 

Pres.—Frank B. Marshall 
Photo Record Equip. Co., 511 E. 7th St., St. Paul, 
., Pres.—John B. McGraw: VP—N. J. McGrath 
Photo Reoreducing Equip. Co., Chatham, N. J. 
— sts Research Co., 343 S. Main St., Ann Arbor, 
Pier Equip. Mfg. Co., Milton & Cross Sts. 
Harbor, Mich., Pres.—E. C. Fieberts 
— om, Inc., Bay City, Mich., Pres. & Gen. 
Mgr. Pierce: Sales Mgr.—E. S. Pierce 
Pierce & naar Inc., sg Ohio St., Buffalo, N. Y., 
Pres, > Gen. Mgr.—R. D. Stevens; Sales Mer.—G. . 












Inc., Box 1125 Erie, Pa., 











































































San Fran- 













Sales Mgr. —George 
















Benton 








Swin: 
Pike ‘Dial Lanter Co., 2440 S. Damen Ave., Chicago, 
Il, Pres. & Gen. Mer.—W. T. Osgood “ 
Pilot Propellers, Inc., 2816 Gilroy St., Los Angeles, 

Cal., Pres.—William E. Greenwood 

Pines Engrg. Co., 123 Main St., Batavis, Ill. 

Pioneer Engrg. & Mfg. Co., 19669 John R. St., De- 

troit, Mich., Pres, & Gen. Mgr.—A. M. Sargent 

Pioneer Engrg. Wks., Inc., 1515 Central Ave., Minneap- 

olis, Minn., Pres.—Lewis W. Yerk; Sales Mer.— 

K. E. Brunsdale 

Pioneer Gen-E-Motor Corp., 5841-49 Dickens Ave., Chi- 

cago, Ill., Pres—D. E. Bright; Gen. Mgr.—H. Per- 

Phan Sales Mer.—M. Hoffmann 

x. Instr. Div. of Bendix Aviation Corp., Bendix, 
Gen. Mgr.—K. MacGrath; Sales Mer.—G. A. 


Pioneer Parachute Co., Inc., Manchester, Conn., Pres. 
oa —H. R. Mallory; VP & Sales Mgr.—Lyman H. Ford 
re Publishing Corp., 2 W. 45th St., New York, 

is Pres.—Fredk. G. London; Gen. Mer.—R. C. 


Hoo) 
Pittsburgh Plate Glass Co., Grant Bld 

= g., Pittsburgh, 
ee —R, L. Clause: Gen. Mer. Ind. Sales— 

Timkg ost; Dirs. of Sales—R. B. Tucker, W. J. 
Pittsb rman Aircraft) 

Pr urgh Steel Co., Grant Bldg., Pittsburgh, Pa., 
ne oe sory A. Roener; Sales Mer.—W. G. Hume 
Poors Mill Corp., Royal Oak, Mich. 

. on Co., Inc., 2112 Sylvan Ave., Toledo, O., Pres.— 

dames Rodgers, Jr.; Sales Mgr.—Whiting N. 
Plomb Toot Co., 2209 Santa Fe Ave., Los An 

, le . geles, Cal., 

Ren B. Pendleton; Sales Prom. Mgr.—Freeman 
peweed, tnc., Oshkosh, Wis., Pres.—Frank Peska 

— Aircraft Corp., 5245 San Fernando Rd., Los 
Poll 4 es, Cal, Pres.-—Richard G. Harper 

cd es she Joseph, 81 Freeport St., Boston, Mass., 

| nit seph Pollak; Sales & Adv. Mgr.—George M. 


_ 1, ote 541 Devon St., Arlington, N. J., Pres. 
; ak 
. Bros. Inc., 85 W. Harrison St., Chicago, Mm. 
Pereant -—Geo, A. Poole; Sales Mgr.—Paul A. Johnsto 
oa” _Co., Box 3185 Barnum Sta., neldeenert. 
M n., Pres.—John K. Williamson; Sales & Adv. 
rat —I. Reid Williamson 

goer Mach. Co., 1850 N. Salina St., Syracuse, 
“. 1., Gen, Sales Mgr.—H. L, Ramsay 
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Porter Mach. Co., 3120 Forter Ave., Cincinnati, O., 


Portland Cement Assoc., 33 W. Grand Ave., 
Il. 

Posey Mfg. Co., ag. Wash., Pres.—Z. M. Gallo- 

Post Co., Wrederick, 3650 N. Avondale St., 


Potter, Inc., L., Bethpage, N. Y., Pres.—L. Potter 


Potter & Johnston Mach. Co., Pawtucket, R. L., Pres.— Turney 
Preis Engraving Mach. Co., H. P., 155 Summit St., 


Pres.—E. J. Preis; Sales 
Poulsen & Nardon, Inc., 2665 Leonis Blvd., 


Powers Regulator Co., 231 E. 46th St., New York, N. Y. 
— & Lambert, inc., 75 Tonawanda St., 


Precise Prods. Corp., Racine, Wis., Pres.—A. Schumann 
Precision Aeromotive Corp., Municipal Airport, Hous- 


Pres., Sales Mgr. & Pur. Agt.—W. J. Porter: Ch. 
Engr. & Gen. Mgr.—W. G. Porter 
Chicago, 


way; Gen. Mgr.—T. B. Stinchfield 


Chicago, 
ll., Pres.—Fred Post, Jr. 


W. Wallace Potter; Sales "Mer. —J. Potter Cunning- 
ham 
Los An- 


geles, Cal., Pres.—George Poulsen; VP & Gen. Mar. 
—Carl J. Nardon; Sales Mgr. —Jack P. Strutzel 


Y., Pres. —H. E. Webster; VP & Sales Mgr.— 
i W. Lindsay 


(Small Tools & Gages)—A. H. d’Arcambal. 


ton, Tex., Pres.—Ellis Gotcher 


Precision Bearings, Inc., 1706 S. Grand Ave., Los An- —G. 





geles, Cal., Pres.—O. P. Wilson; Asst. Sales Mgr.— 


inn. 
Precision 


Printloid, 
Margolish; 
Production Devices, 


Newark, 
A. M. Malloy — 
Premier Rubber Mfg. Co., The, 1 Edmund St., Day- 
ton, O., Pres. & Gen. Mgr.—John F. Westendort 
Pressed. & Welded Steel Prod. Co., Inc., 38-61 llth St., 
Long Island City, N. Y., Pres.—W. E. Haskin 
Pressed Steel Co., Wilkes- ‘Barre, Pa. 
Prestite Engrg. Co., 3900 Chouteau Ave., St. Louis, Mo., 
A Ferguson; Sales 
Detroit ee Co., 4500 Detroit, Ave., 


Pratt & Whitney, >. Niles-Bement-Pond Co., W. Pres.—W. 
Hartford, Conn., Pre: & Gen. Mer.—Clayton R. Prestole Div., 
Burt; VP. Sales Mer. * (Machy. Div.)—W. P. Kirk; Toledo, O., 


Kost; Sales } 
Prest-O-Lite B 

Indianapolis, Ind., 
Inc., 93 Mercer St., New York, N. . Eng. 
Prod. Mgr.—C. Legler 

Inc., 1169 Main St., E. Hartford, 


Charles H. Huntoon Conn. 


a gy Engineering Co., 209 W. Ist St., Duluth, 
Prods., 
Irvine 
Precise Tool 
Farmington, Mich., 
Precision Tool & Mfg. Co., Pres., Gen., Sales & Advg. 
Mer.—C. R. 


Precision Tube Co., 
Pres.—Norman H. 


Inc., Corry, Pa., Pres.—Sam J. 
Mfg. Co., 33431 Grand River Ave., 


Pres. & Pur. Agt.—John A. Lutz 


Gibbons 
3824 Terrace St., Philadelphia, Pa.. 


Jack; Sales & Adv. Mgr.—Gene 


Mer.— 


Mer.—W. C. Snyder 


2 Pierson; Gen. Mgr.—H. W. 
Carron 


Mel J Corp., Div. Electric Auto-Lite. 


Pres.—J. H. McDuffee 








IN A 
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DELIVERIES? 
THEN READ 
THIS GOOD 

















ge Grinding , Co. 







Line ay ‘Michigan . 
: i ur standar 
one plete jnformation on yo 
com 
pa a Te: 
















State 


Ak here- 
) If enclosing order please chee 
( 


“Torner Grinpine 





2627 HILTON ROAD . 





ring 


— 
Name nel 
Street oe 






















































Today, the Turner Gauge 
Grinding Company can 
make and keep delivery 
promises on all standard 
ring and plug gauges; be- 
cause they carry in stock, 
at all times, standard ring 
and plug gauge blanks 
turned up and hardened 
ready for finishing and 
final inspection. If you 
need ring or plug gauges 
in a hurry wire or write 
us today and we will see 
that you receive delivery 
within a short time. 





Orne 








FERNDALE, MICH. 
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EDO FLOAT GEAR 


SERVES THE UNITED NATIONS 





Ww ils 


Quaker 
Dd. J 






EDO manufactures single and twin Float Gear for the aircraft of the 
U. S. Navy, U. S. Army Air Forces and leading Foreign Governments. 





Edo Aircraft Corporation, 402 Second St., College Point, N.Y., U.S. A. 





AVIATION, February, 194 

















































ion Machine Co., Greenfield, Mass. 
predate tool & Die Co., 572 St. James Ave., Spring- 
producti¢y... Pres., Ch. Engr. & Sales Mgt.—R. J 


Gaudreal : 
Engrg. Co., 700 E. Florence Ave., Los An- 
Products 9 Co-Owners—L. A. Spievak & N: Wallace: 
Gen. Me 3. V. Landry; Sales Mgr.—K. Christman 
progressive Brass Mfg. Co., 1702 E. 6th St., Tulsa. 
kla., Pres. E. J. Thomas; VP & Gen. Mer.—N. A. 







Doolittle - 
ive Welder Co., 3050 E. Outer Dr., Detroit. 
Pree Fred H. i 


Mich,, I’7cs.—Fre Johnson; Sales Mgr.—J. R. G 


Harris, oon, Thomas, 129 Wall St., New York. N. Y. 
atety Glass Co., 82-08 Cooper Ave., Glendale, 
, » Y. Prop.—Jack Bartelstone; Gen. Mer.— 
Robert l:urtelstone 

Protectoseai Co., 1920 S. Western Ave., Chicago, Ill. 
Pulmosan Safety Equip. Corp., 176 Johnson St., 
Brookly: N. Y., Pres.—Frederick Wahlert; Gen. Mgr. 
—E. W urke 
“4 g. Service Corp. (Pesco Div. of Borg- 
11610 Euclid Ave., Cleveland, 0., Pres. «& 
—R. J. Minshall; VP Sales—N. M. For- 


co., The, N. W._ Div., 1306 First St., S., 
is, Minn., Div. Mgr.—N. B. Curtice; Zone 
Mgr.—(.. I’. _Kielhack 

., Inc., 573 Lyell Ave., Rochester, N. Y.. 
xander Beach; VP & Gen. Mgr.—John F. 


apressed Gas Corp., 2021 Grand Ave., Kan- 
Mo., Pres. —Parker B. Francis; Sales Mgr.— 

















ns 

‘rods., Inc., 91 Empire St., Newark, N. J., 
S. ven, Mgr.—Ralph R. Layte; VP Equip. Sales 
—Frank |. Herman; VP Distribution Sales-—J. M. 


Clarke . ; 

Pyle-National Co., 1335 Kostner Ave., Chicago, IIl., 

Pres.—J A. Amos 

Pyrene Mig. Co., 560 Belmont Ave., Newark, N. J., 

Pres. A. Clapp; VP & Gen. Mer.—FE. J. Waring 

Pyroxylin Prods., Inc., 4851 S, St. Louis Ave., Chicago, 
¥ Mer.—W. C. 


Quaker Chem. Prods. Corp., Conshohocken, Pa., Pres.— 
D. J. Benolie 

ce, Co., Ltd., 1235 E. Olympic Blvd., Los An- 
s, Cal., Pres., Gen. & Sales Mgr.—J. O. Gase 
Quigley Co., inc., 56 W. 45th St., New York, N. Y., 
Pres.—_W. S. Quigley; VP & Sales Mer.--D. F. 
MeMahon 


R 
R. B. M. Mfg. Co., Logansport, Ind. 
RCA Mfg. Co., 201 N. Front St., Camden, N. J., Pres. 
—R. Shannon; Sales Mgr.—H. C. Bonfig; Mgr. Avia. 
Radio Section—H. M. Hucke; Mer. U. S._ Gov't 
Avia, Sales Section—R. H. Holmes; Gen. Mer.— 







J, A. King 

REF Aircraft Corp., Syosset, L. IL, N. Y., Pres.— 
lester KE. Faust 

Racine Tool & Mach. Co., State & Carlisle Aves., 
Racine, Wis., Pres.—M. E. Erskine; Western Sales 
Mer.—E. R. Larson; Eastern Sales Mgr.—sS. IP. 


Schafer 

Radel Leather Mfg. Co., 445 Wilson Ave., Newark, 
N. J., Pres.—Frank J. Radel; Sales Mgr.—R. H. 
Cudlipp 

Radiant Lamp Corp., 260 Sherman Ave., Newark, N. J., 
Pres.—Jack Glassberg; Gen. Mgr.—Daniel Delaney 
Radiator Specialty Co., Charlotte, N. C., Pres.—I. D. 
Blumenthal; VP & Sales Megr.—Harry F. Meltsner; 
Gen. Mgr.—Melvin A. Brown 

Radio Frequency Laboratories, Inc., Boonton, N. J., 
Pres.—Richard W. Seabury; VP, Sales & Ady. Mer. 
—Edwin S. Seabury 

Radio Navigational Instrument Corp., 500 5th Ave., 
New York, N. Y., Pres. & Ch. Engr.—Emil J. 
Simon; Sales Mgr.—Leo Freed 

Radio Receptor Co., 251 W. 19th St., New York, N. Y., 
Pres, & Sales Mer.—Ludwig Arnson 

Ramsey Accessories Mfg. Corp., 3693 Forest Pk. Blvd., 
St. Louis, Mo., Pres.—J. A. Ramsey; Sales Mgr.— 
0. C. Holaday 

Rand McNally & Co.,-536 S. Clark St., Chicago, IIl., 
Pres.—Andrew McNally 

Randall Graphite Products Corp., 609 W. Lake St.. 
Chicago, Ill, Pres.—R. H. Whiteley; VP—Walter 
Thateher 

Randolph Finishing Products Co., Carlstadt, N. J.. 
Pres, & Gen. Mgr.—W. G. Randolph; Sales Mer.— 
M. J. Fenton 

Range Data, Inc., 8016 Denton Dr., Dallas, Tex., 
Pres, & Ch. Engr.—Wm. F. Nicol; VP, Sales & Adv. 
Mgr.—R. M. Lewis 

Ravids-Standard Co., Inc., Grand Rapids, Mich., Pres. 
& Sales Mgr.—L. C. Backart; Gen. Megr.—J. R. 
Sebastian 

Ray Proof Corp., 330 E. 26th St., New York, N. Y., 
Pres.—S. S. Burnett 

Raybestos Div., Raybestos-Manhattan, Inc., 74 E. Main 
St., Stratford, Conn. 

Raybestos-Manhattan, Inc., Industrial Div., Manheim, 









Raymond Mfg. Co., Div. Association Spring Corp., 226 
8 Center St., Corry, Pa., Pres.—Fuller F. Barnes; 
Me Mer..-E. W. Feldt; Sales Mgr.—J. E. Mount 
ay-0-Vac Co., Madison, Wis., Pres. & Gen. Mgr.— 
W. W. Cargill; Sales Mgr.—Norman D. Vea 
Reading Batteries, Inc., Reading, Pa., Pres.—D. R. 
Bomberger; Gen. Mer.—J. Turner Moore, Jr.; Sales 
Mer.—Harrison Peck 
Restor Mfs. Co., St. Charles, Ill, Owner & Oper.— 
: 3. L. Reasor; Gen. Mer.—Joseph A. Crum 
thstock Conveyor Co., 1439 N. 19th St., St. Louis, Mo.. 
Wner & Gen. Mgr.—A. J. Rebstock; Sales Mgr.— 
a 5 are 
éda Mfg. Co., Bo 4 < 
salt. . an 76, Chicopee, Mass., Pres. & Gen. 
Prentice Corp., 677 Cambridge St., Worcester, 
F i Pres.—R. E, Thompson; VP & Sales Mgr.— 
mold - MeIntyre 
_ Bros., Inc., 54 Worth St., New York, N. Y.. 
Be L. Reeves 
tan Pulley Co., Columbus, Ind. 
ee Mig. Co., 212 W. Monroe St., Chicago, Ill, 
wane G. Mayer; Gen. Mgr.—O. J. Mink 
‘ ~ Rand, Ine., 465 Washington St., Buffalo, 


Remler Co., page Bryant St., San Francisco, Cal., 
Gen, 


res. & gr.—E. G. Danielson; Sales Mgr.— 

















H, “ ta! xer 

Republic Aircraft Products Div., Aviation Corp., 5914 
pie. Ave., Detroit, Mich., Gen. Mgr.—John Brus- 
Prot sar Mgr.—A. C. Moore 

Pras f28e Co., 2228 Fenkell Ave., Detroit, Mich., 
kaa a:iner & Gen. Mgr.—R. E. Lamb; Sales & 
Ady, Mgr.-—E, J. Peters 
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Republic Rubber Div., Lee Rubber & Tire Corp., | Richardson Co., Melrose Park, Il. 


Youngstown, U., I’rs.—A. A. Garthwaite Sales «& Kichiand Auto Parts Co., Mansfield, O., Gen. Mgr.— 
Ady. Mgr.—H. P. Schultz ©, P._Crouse : 

Republic Steel Corp., Republic Bldg., Cleveland, O., Ridge Tool Co., Elyrin, O., Pres.—Carl H. Ingwer; 
Chmn. of Bd.—T. M. Girdler; *Pres.—R. J. Wysor; Sales Mer. W. L. Varcell ; 
VP Chg. Sales—N. J. Clarke; Sales Megrs.—J. M. Rieker Instr. Co., 1919 Fairmount Ave., Vhiladelphia, 
Schlendorf, N. W. Foy Va., Ch. Engr.—Ernest G. Ricker; Sales Mgr.—M. A. 

Resistoflex Corp., Belleville, N. J., Pres.—Edgar S. Rieker ; : i ‘ 
Peierls: VP & Sales Mgr.—Herman E. Krebs Rinck-Mcllwaine, Inc., 16 Hudson St., New York, 

Revere Copper & Brass, Inc., 230 Park Ave., New N. Y., Pres. & Gen. Mgr.—Walter Rinck 
York, N. Y., Pres.—C. Donald Dallas Retche & Sons tnc., E. S., 112 Cypress St., Brookline, 

Revolvator Co., N. Bergen, N. J., Pres.—H. 8S. Ger- Mass. at 
mand; Sales Mger.—H. S. Germand III Ritter Co., Inc., 400 West Ave., Rochester, N. Wis Pres. 

Reynolds Metals Co., 810 E. Franklin St., Richmond, « uen. Mgr.—-E. J. Ries; Sales Mgr.—vV. A. Noel 
Va. & 2500 S. 3rd St., Louisville, Ky., Pres. Ss. Rivett Lathe & Grinder, Inc., 22 Riverview Rd., 
Reynolds, Sr.; Gen. Mgrs.—W. G. Reynolds (Ky.), Brighton, Boston, Mass., Pres. & Gen. Megr.— 

’. G. Golden (Va.); VP & Sales Mers.—T. A. Thorvald S. Ross; Sales Mgr.—-Albert B. Hunt 
Lynch (Ky.), J. Louis Reynolds (Va.) Robertshaw Thermostat Co., Youngwood, Pa., Pres. & 

Reynolds Molded Plastics, Reynolds Spring Co., Cam- Gen. Mgr.—John A. Robertshaw; VP & Sales Mgr.— 
bridge, O., Gen. Mgr.—J. E. Wolfe H. T. Ryan 

Reznor Mfg. Co., Mercer, Pa., Sales Mgr.—David R. Robertson Co., H. H., Pittsburgh, Pa., Pres.—-H. H. 
Webster Robertson; VP & Gen. Mgr.—J. H. Young; Sales 

Rhodes, tnc., M. H., 30 Bartholomew Ave., Hartford, Mygr.—-F. C. Russell e 
Conn., Pres.—M. H. Rhodes; VP & Sales Mer. R wc.tson Aircraft Corp., St. Louis, Mo., Pres. & Gen. 
Richard A. Strasser Mer.—-Wm. }D. Robertson i 

Rhodes, James H. & Co., 157 W. Hubbard St., Chi- Robertson Mach. & Fdry. Co., W., Buffalo, Y.. 
cago, l., Pres.—Elmer R. Murphy; VP—ll. L. Pres. & Gen. Mgr.—F. L. Robertson; Sales Mgr.— 
Geddes M. R. Robertson ; 

Richmond Ring Co., Souderton, Pa., Pres.—Edward Robins Conveying Belt Co., Passaic, N. J., Pres. & Gen. 
‘Trainer; Gen. Mgr.—Edwin H. Burk Megr.—T. Matchett: VP & Sales Mer.—H. Von 

Richards-Wilcox Mfg. Co., Aurora, Ill., Pres. & Gen. Thaden ; ? res 
Mer.--William H. Fitch; Sales Mgr.—Milton D. fe uson Aviation, Inc., 730 5th Ave., New York, N. Y.. 
Jones Pres.— Cecil S. Robinson 














A battery of Model GMR *General* 
Multiple Riveters in operation at a lead- 
ing aircraft plam 






Get that umbrella of planes to our boys in North Africa and the 
Pacific Islands! Build up Allied air superiority for that drive to free 
Europe from Hitler’s yoke. Show the Dictators that the Democra- 
cies can step up aircraft production to figures they never even 
dreamed of. 


*General* Multiple Riveters are helping to turn out planes in plants 
all over the country at rates no one thought possible a year ago. 
They are riveting «ing spars, skins, sub-assemblies and other sec- 
tions 10 times faster than is possible by other methods. Fully 
automatic, they compensate for changing stock thickness and an 
unskilled operator can be trained in less than a day to operate 
them efficiently. 


Investigate the possibility of speeding up your riveting production 
by means of *General* Riveters. Write or wire for new catalog 
and complete information. 









































































Nhe familiar M livacle 


flexible to meet unusual wartime 
requirements. 


Look twice. You think you sce a 
negative of two soldiers clashing in 
bayonet practice. Actually you are 
looking at sunlight and silver bromide. 

The mysterious action of light on 
certain silver salts is just as much a 
miracle today as it was a hundred 
years ago when the first photographs 
were made. 

Hardly less amazing is the remark- 
able sensitivity of present-day photo- 
graphic emulsions. 

These new films and papers could 


pin 


not be manufactured without exact- 
ing control of temperature, control 
of humidity and protection against 
dust. Air conditioning makes them 
possible. 


Air conditioning and refrigeration 
play a part in many photographic 
processes. They are being used to 
speed up military photography .. . 
improve all photography. 

Today, air conditioning equipment 

. developed by General Electric... 
has been made more compact, more 


After the war, these improvements 
will result in better air conditioning 
for offices, stores, theatres, hotels and 
many other civilian purposes. When 
the war is won, General Electric will 
provide this better air conditioning— 
for a better world. 

Air Conditioning and Commercial 
Refrigeration Department, Division 
432, General Electric Co., Bloomfield, 
New Jersey. 


ty GENERAL 8 ELECTRIC 
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saclay mise. Co., Ltd., Pasadena, Cal., 
, Robinson, Jr. 

‘0. Co., Inc., Rochester, N. Y., Pres. & 
“william Mulcahy; Sales Megr.—L. I. 


) Inc., 91-30 Van Wyck Blvd., Ja- 
ropes, —W. L. Rochester; Sales Mgr.— 


Bur > 
a roducts Corp., New Haven, Conn., Pres.— 
pockbestos. FtOD; Sales Mer.—H. 0. Anderson 
- rd Screw Products Co. (Aircraft Div.), Rockford, 
Pres. 0. G. Nelson; VP, Gen Mgr.—Swan Hill- 
Sales Mger.—C. A. Carter 
4, ary Co., 38 Harlow S&t., 
& Sales Mer.—W. J. Carroll 
me Prods., Inc., 1356 Wall St., Los 
‘Angeles, Pres. & Gen. Mgr.—E. C. LeMunyon; 
Sales Mar. —L. E. Hurley 
podale Mfg. Co., Inc. Emmaus, Pa. ; 
nddis Lumber & Veneer Co., Marshfield, Wis., Pres. & 
R Mer.—Hamilton Roddis; Sales Mgr.—C. G. 


Worcester, 


Godsey, Jr. 
‘sons Co., John A., 640 S. Broad St., Tren- 
., Pres.—Wm. Anderson; Exec. VP & 
’. G. Williams; Gen. Mer. of Sales— 


pee Buber Corp., Garwood, N. J., Pres. & Gen. 


Mg 

E. Ge. Low 
Rogers Machine Wks., Inc., 125 Arthur St., Buffalo. 
Rogers Pattern & Fdry. Co., 938 E. 60th St., Los An- 
geles, Ca!., Owner—Albert "E. Rogers 
Rohm - Haas | Co., Washington Saq., Philadelphia, Pa., 
Pres.—Otto Haas; Sales Megr., Plastics Div.—D. 6. 
peelesiek ’ 
Rohr Aircraft Corp., Chula Vista, Cal., Pres. & Gen. 
Mgr.—Fred H. Rohr 
Roller Bearing Co. of America, Trenton, N. J., Pres.— 

R. BE. Trainer; Sales Mer.—J. K. Stahl 
5 il Inc., 14471 Livernois, Detroit, Mich., Pres. 
—John J. McManus; Gen. Mgr.—J. E. Hayes 
Rolock, Inc., 1350 Kings Highway E., Fairfield, Conn., 
Pres.—R. P. Welles; VP—L. A. Beadle 
Rome-Turney Radiator Co., Rome, N. Y., Pres.—W. L. 


t., Pump Co., Abbe Rd., Elyria, O., Pres. & Gen. 

Mer —Ralph McQuat; Sales Mer.—F. H. eae 

ponald Press Co., 15 E. 26 St., New York, N. 

Root Structures, Inc., 45 W. 45 St., New York, NY. 

Pres. & Ch. Engr.—C. Pantke 

Roper Corp., ‘: D., Blackhawk Ave., Rockford, IIL, 

—M. P. Roper; Sales Mgr.—J. P. Curtin 

“+* Tractor Mower sal -—*~ Rs 

J, A. Roseman; mn. Mer. E. 

tuss-Meehan Fdries.. 1601 “Carter St., 

Tenn., Pres.—Frank bbins 

Rotary Lift Le Ra Kentucky Ave. .» Memphis, Tenn., 

Pres.—R. J a, Brien; VP—Hugh Allan; Prod. Mger.— 

W. B. 

7 Teo Co., 17325 Euclid Ave., Cleveland, O., 
& Gen, Mgr.—H. P. Bailey; Sales Mer.—R. C. 


aad 
Rough Wear Clothing Co., 93 Worth St., New York, 
N. Y., Pres.—I. Kirschenbaum; VP, Sales & Adv. 


™Chattancogs, 


.—H. Sander 
Roxalin Flexible "Finishes, Inc., 800 Magnolia Ave., 
Elizabeth, N. J., Pres.—L. Roon; Sales Mgr.—E. D 


Horgan 
Ruemelin Mfg. Co., 3875 N. Palmer St., Milwaukee, 
Wis., Pres.—R. Ruemelin, Sr.; Sales & Adv. Mgr.— 


H, A. Flitz 
Russell, Birdsall & Ward Bolt & Nut Co., Port 


r, N. 
Russell Mfg. Co., Inc., Middletown, Conn., Acting 
Pres.—C. - sag Gen. Mer. & Sales Megr., Aero 
Div.—C. Harwood 
Russell Uniform Co., 1600 B’way, New York, N. Y.. 
Pres.—J. i. s ee: Sales Mgr.—H. A. Zeimer; 
ea 


Gen. Whit 

Ruthman ‘Mach. a * 4809- 23 Reading Rd., Cincinnati, 
, Pres.—E. Ruthman 

Ryerson & ia “Ine., Joseph r. 2558 W. 16th St., 

Chicago, Il., Pres. —E. D. Gra 


Ss 
S. A. E, Steels, 1420 E. 47th St., Cleveland, 0O., 
aed. B. Betz; Gen. Mgr.—F. A. Michell; Sales 
gr.—E. R. Salisbury 
Ki F Industries, Inc., Front St. & Erie Ave., Phila- 
delta, Pa., Pres.—W. L. Batt; Gen. Sales Mgr.— 


R. H DeMott 

¢: * —_ a 119 W. 36th Pl., Los Angeles, 
es.—Jim Shirreffs 

safetoo a Co., rit Stenton Ave., Philadelphia, Pa., 

Pres.—Ralph A. Gibbs; Sales Mgr.—C. A. McCusker 


St. John X-Ray Service, Inc., 30-20 Thomson Ave., 
nd _ island City, N. Y., Pres.—Herbert R. Isen- 


at .-* Aircraft Core, 8000 N. B’way, St. Louis, 

Mo., Pres.—Edwin B. Melssner 

St. Louis Radio Enarg. Co., University City, Mo., Gen. 

Mer.—Bernal C. Payne 

Samson United Corp., 1700 University Ave., Rochester, 

ieee res, a “- Psa —D. D. Gillespie: Sales 
_ urch, 

Swv-Way Toot” Ps Machining Co. a a a Mich. 

Saxl Instr. Co., Inc., 38-40 J » E. Providence, 

R. I, Pres.—Dr. Erwin J. aa” 

Sayior-Bealt Mfg. Co., 1501 E. Phildaelphia Ave., 

Detroit, Mich., Pres.—R. V. Allman; Sales Mgr.— 


Corp., 1014 Lynn S&t., a a 
Pres.—W. L. Saylor; Gen. Mgr.—J. M. 
Sharkey ; Sales Mger.—W. R. Saylor 
Schatz. Mfg, Co., The, Poughkeepsie, N. Y., Pres.— 
gpearee R. Bennett, Jr.; Sales Mer.—H. F. Petersen 
hauer Mach. o., 2060 Reading Rd., Cincinnati, 0O., 
Tie Gen. Mer.—A. J. Kohn; Sales Mer.—K. 
Scherr Co., George, 128 Lafayette, St., New York, N. Y. 
gitt—George Scherr: Sales Mgr.--K. F. Kirchhofer 
legel Mfg. Co., 277 N. Goodman St., Rochester, 
Y., Pres.—Chas, P, Schlegel; Sales Mgr.—James 


Setrader's Son, A., Div. Scovill Mfg. Py 470 Van- 
erbilt Ave., Brooklyn, N. Y., VP & Gen. Mer.— 
7 Hunter; Sales Mer.—G. A. Drew 
5 los re eles, Cal. 
o., F., 60 W. 40th St., 
eae Gagebasch Gen. 


L. se 

498 7th Ave., New York, 
Sch —Dr. Alfred Schwarzenbach 
biti Cummine Coy 1135-28 Massachusetts Ave., 


dianapolis, Schwitzer 
ie sai5 “W. 67th St., Chicago, Ill. 

Ie “og Co., 531-5 W. Larned S&t., Detroit. 
z h., ‘e- Gen. Mer.—R. H. Papendell; Sales 
nH TS enor 


New _ York, 
gr.—P. H. 
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They must 


HEN robbed of its flow 

of fuel any engine will 
give up the ghost. That’s why 
it’s so imperative that fuel sys- 
tems be equipped with dia- 
phragms and packings able to 
withstand the deteriorating 
effects of fuel under even the 
most adverse operating condi- 
tions, without leakage. 


Ameripol* V-Packings, U- 
Cups, O-Rings, diaphragms 
and other synthetic rubber parts 
developed by B. F. “Goodrich, 
have been perfected to meet the 
need for gasoline and oil seals 
that are flexible at low tempera- 
tures, resistant to oil, heat and 
abrasion, low in friction, molded 
to close tolerances and non-cor- 
rosive to metals. 


r] 4 é ro 
stomach a rich diet 


These B. F. Goodrich parts 
for fuel and hydraulic systems 
have been tested and approved 
by highest aviation authorities. 
Our engineers will be glad to 
help you lick your sealing prob- 
lems, whatever they may be. 
Miller Rubber Industrial Prod- 
ucts Division of The B. F. Good- 
rich Company, Akron, Ohio. 


Mille ig Rubber 


Industria} Products Division 


*T. M. Reg. The B. F. Goodrich Co. 
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COLOSSUS OF 1 


This 70-ton giant, largest flying boat in the 
world—built as a U. S. Navy patrol bomber 
by the Glenn L. Martin Co. but now being 
converted to an air cargo ship for the U. S. 
Navy Air Transport Service—is said to be 
merely the forerunner of the fleets of giant 
“air freighters” of the future. And in this new 
plane—as in the Martin “Clippers” for trans- 
oceanic service and the Martin Bombers on 
the fighting fronts-NORMA-HOFFMANN 
PRECISION BEARINGS are providing sensi- 
tiveness, rigidity and instant response 
throughout the control system. 





In many of the American-built military 
planes used by the Allied Nations, in the 
trainers behind the lines, and in the trans- 
ports delivering men and munitions—“where 
the bearings MUST NOT fail”—NORMA- 
HOFFMANN PRECISION BEARINGS are 
demonstrating’ their dependability. In en- 
gines (including superchargers ), control 
mechanisms, instruments, radio equipment, 
photographic apparatus, landing field 
equipment and other aviation applications, 
NORMA-HOFFMANN BEARINGS are in the 
thick of the fray. 


ie Write for the Catalog. Let our engineers work with you. 


Pledged to all-out aid to America’s fighting 

forces, NORMA-HOFFMANN is devoting — 

all its resources and its 32 years’ experience 

to the production of PRECISION BEARINGS 
for Army, Navy and Air Force units. 


NORMA-HOFFMANN BEARINGS CORP’N. 
STAMFORD, CONN. 
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Independent laboratory tests of Booth 
mechanical felt parts are surprising 
design engineers as to the ability of 
felt to serve better in scores of 
aircraft and machine applications. 


Booth “prescription” felts are made 
to fit the task . . . with ingredients 
“compounded” to give the exact end 
properties desired in the precision-cut 
parts. It may pay youto know the prop- 
erties and savings obtainable. Write 
for the Booth condensed textbook, 
“The Technique of Felt Making.” The 
modern felt technology described, 
may be a revelation to you. 


THE BOOTH FELT COMPANY 
482 19th Street, Brooklyn, N.Y. 
745 Sherman Street, Chicago, Illinois 


ALSO... COMBINATION APPLICATION 

CHART AND SAMPLE FILE 

- + yours for the asking. 
Standard file size. Contains 
actual swatches of S.A.E. 
felt types, with complete 
Specification table. No obli- 
Sation...no sales follow-up. 
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Scintilla Magneto Div., Bendix Avia. Corp., Sidney. 
N. Y., Pres.—vV. Bendix; Gen. Megr.—H. MHanni: 
Sales Mgr.—T. Z. Fagan 

Scott Aviation Corp., 207 Erie St., Lancaster, N. Y.. 
Pres.—Earle M. Scott 

Scovill Mfg. Co., 99 Mill St., Waterbury, Conn., Pres. 
+ Gen. Mgr.—J. H. Goss; VP & Sales Mer.—G. E. 
“enton 

Scully Bros., Inc., 725 E. Washington Blvd., Los An 
geles, Cal., Pres.—Wm. R. Scully; Gen. Mgr. 
D. J. Scully, Jr. 

Seabury, Inc., New Brunswick, N. J., Pres.—R. T. 
Bogan; VP & Sales Mgr.—Anton Ast 

Sealed Power Corp., Muskegon, Mich., Pres.—C. FE. 
Johnson; Gen. Mgr.—N. A. Moore; Sales Mgr.--Geo. 
W. Davies 

Seaman Paper Co., 222 W. Adams St., Chicago, IIl.. 
Pres.—D. R. Seaman; Gen. Mgr. & Treas.—A. J. 
Drusch, Sr.; Sales Mgr.—H. M. Davis 

Seamlex Co., Inc., 27-27 Jackson Ave., Long Island 
City, N. Y., Pres.—F. F. Jacobson; Sales Mgr. 
A. M. Clair 

Searle Aero Industries, Inc., Orange, Cal., Pres. & 
Gen. Mgr.—Marshall O. Searle; Sales Dir.—Vincent 
A. Marco 

Security Parachute & Equip. Co., 807 Harrison St.,. 
— Cal., Pres.—John J. Maggi; VP—Louis A. 

aggi 

Seiberling Rubber Co., Akron, O., Pres.—J. P. Seiber- 
ling; VP chg. Sales—J. L. Cochrun 

Seiden Pneumatic Tool Co., 423 Barrett St., Jackson, 
Mich., Chief. Exec.—O. D. Lutes 

Sciditz Paint & Varnish Co., 18 & Garfield Sts., Kan 
sas City, Mo., Pres.—C. N. Seiditz; VP & Sales 
Mer.—L. J. Bohannon 

Se-Ling Aircraft Co., Nashville, Tenn., Pres.—MacLin 
P. Davis; Gen. Mgr.—J. H. Callicott 

Sellstrom Mfg. Co., 615 N. Aberdeen St., Chicago, IIl.. 
Pres.—G. E. Sellstrom; Sales Mgr.—C. E. Dennis 

Sensenich Bros., Lititz, Lancaster County, Pa., Pres.— 
7 M. Sensenich; Sales Mgr.—Richard N. Bom- 
perger 

— Engraving Co., 85 Canfield Ave., W., Detroit, 

ich 

Service Recorder Co., 1375 Euclid Ave., Cleveland, 0O., 
Pres. & Pur. Agt.—H. R. Cool; VP & Sales & Adv. 
Mer.—-E. L. Viets 

Service Steel Co., 1435 Franklin St., Detroit, Mich., 
Partners—-Chas. M. Foster, R. S. Van Pelt, D. C. 
Van Pelt 

Severance Tool Co., Saginaw, Mich., Pres.—R. M. 
Severance; be Megr.—George Hedberg; Sales Mgr.— 
John F. Wright 

Sewall Paint & Varnish Co., 1009 W. 8th St., Kansas 
City, Mo., VP & Treas.—E. R. Kyger; Sales Mgr.— 
G. E. Weissert 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, IIl., 
—e Byron Smith; Sales Mer.—E. W. 
Puller 

Shakespeare Prods. Co., 241 E. Kalamazoo Ave., Kala- 
mazoo, Mich., Pres. & Gen. Mgr.—H. Shakespeare; 
VP & Sales Mgr.—D. E. Wallace 

Shallcross Mfg. Co., Collingdale, Pa., Gen. Mgr.—D. H. 
Shallcross; Sales Mgr.—John S. Shallcross 

Sharon Steel Corp., Sharon, Pa., Pres.—H. A. Roe- 
mer; VP & Gen. Mgr.—J. H. Morrison; Sales Mgr.— 
R. C. Garlick 

Sheffield Corp., = 721 Springfield St., Dayton, 0O., 
Pres.—L. F. olk; VP & Asst. Gen. Mgr.—John 
Bernard; VP P Sales Mgr.—Paul Polk 

Shell Oil Co., 50 W. 50th Street, New York, N. Y.. 
Pres.—Alexander Fraser; Mer. Avia. Dept.—R. T. 
Goodwin; Shell Bldg., 100 Bush St., San Francisco, 
Mer. Avia. Dept.—R. M. Adamson 

Shenango-Penn Mold Co., W. 3rd St., Dover, O., Pres. 

—H. S. Bradley; Sales Mar —H. i. Zoller (Bronze 


Dept.) 

Sherwin-Williams Co., Cleveland, O., Pres.—A. W. 
Steudel; Gen. Mgr. (Transp. Sales)—W. I. Mont- 
gomery; Gen. Sales Mer.—K. H. Wood 

Shinn Devices Co., Butler, Pa., Pres. & Gen. Mgr.— 
Byron H. Shinn 

Shreveport Engrg. Co., Shreveport, La. 

Shure Bros., 225 W. Huron St., Chicago, Ill., Gen. 
Mer.—S. N. Shure; Sales Mger.—J. A. Berman 

Sierra Rubber Co., 2472 E. 8th St., Los Angeles, Cal., 
Pres. & Gen. Mer.—Claus H. Vonder Reith; Sales 
Mer.—Fred Humphreys 

Signal Elec. Mfg. Co., Menominee, Mich. 

Simmonds Aerocessories, inc., 10 Rockefeller Plaza, 
New York, N. Y., Pres.—William R. Enyart; (Act- 
ing) Sales Mer.—J. C. de Graaf 

Simmons Mfg. Co., The, Ohio St., Ashland, O., Pres. 
& Gen. Mgr.—-J. D. Rogers 

Simonds Saw & Steel Co., Aircraft Armor Diy., 11 
Park Pl., New York, N. Y., Pres.—Daniel Simmonds 

Simplex Prods. Corp., 3830 Kelley Ave., Cleveland, 0., 
Pres. & Gen. Mgr.—Fred G. Ferguson; Sales Mgr.— 
H. T. Scoville 

Simplex Wire & Cable Co., 79 Sidney St., Cambridge, 
Mass., Adv. Mgr.—Arthur F. Lewis 

Sinclair Refining Co., 630 5th Ave., New York, N. Y., 
Asst. Mgr. Chg. Avia. Sales—D. S. Bixler 

Skilsaw, Inc., 5033 Elston Ave., Chicago, Ill., Pres. & 
Gen. Megr.—Bolton Sullivan: VP & Sales Megr.— 
E. W. Ristau 

— Inc., River Rd., Port Jervis, N. Y., Pres. & 

Gen. Mgr.—Melville K. Weill 

Skylark Mfg. Co., Ine., Venice, Cal., Pres.—F. G. 
Perkins 

Skyview Camera Co., Olmsted Falls, O., Pres.—D. 
Worster; Sales Mer.—H. Howison 

Stayter Electronic Corp., Newark, O. 

Sloane, W. & J., 5th Ave. & 47th St., New York, 
N. Y., Pres.—W. E. S. Griswold, Jr.; Asst. VP— 
Harry M. Pearson 

J. T. Slocomb Co., 35 Oxford St., Providence, R. I., 
Pres.—W. B. MecSkimmon; Secy.-Treas., Gen. & 
Sales Mer.—D. MeSkimmon 

Smith & Co., D. B., 414 Main St., Utica, N. Y., Pres. 
—Myron H. Smith a 

Smith Mfg. Co., F. A., P.O. Box 509, Rochester, N. Y. 

Smith-Johnson Corp., 623 E. 12 St., Los Angeles, Cal. 

Smith wae Co., H. B., Smithville (Burlington 
County), N. J., Pres.—Erle J. Smith 

Smith Tool & Engrg. Co., Bucyrus, O., Pres. & Treas. 
—S. H. Smith; Sales Mer.—K. C. Jenney 

Smith Welding Equip. Corp., 2633 4th St., S._E., 
Minneapolis, Minn., Pres.—E. H. Smith; Gen. Mer. 
—L. L. McBurney 

Snow Removal Equip. Co., 400 7th St., San Francisco, 
Cal., Sales Mgr.—W. B. Vestal 

Snap-on Tools Corp., Kenosha, Wis., Pres.—Joseph 
Johnson 

Snapvent Co., 521 W. Cumberland, Knoxville, Tenn., 
Pres.—Burton B. Simcox 

Snyder & Son, M. L., Jasper & York Sts., Philadelphia, 
Pa., Pres.—H. A. Greene; Sales Mgr.—F. M. Greene 

Socony Paint Prods. Co., 26 B’way, New York, N. Y., 

Pres.—C. F. Beatty 














Sturtevant y 


Wrenches 


These are the standard 
torque wrenches of industry 
—are used by leading auto- 
mobile, aircraft and other 
manufacturers for produc- 
tion, gauging and inspecting. 
Indestructible, permanently 
accurate taper beam con- 


struction—no fragile mechanisms, no break- 
able dials, nothing to set, adjust, wear out 


or get out of order. 


Products of STURTEVANT, the pioneer in 
accurate torque wrenches, have universal 

acceptance, com- 
prise a complete 
line with capacities 


Adjustments —§ from 0 to 7,200 inch 


, Friction 


Ibs. 


Moving Parts 








oe Mechanisms | 






- Write for Catalog 
Fragile - Sheets and Discounts. 


Pa /STurtevans co. 


ADDISON [QUALITY 


ILLINOIS 
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HE “specs” for a fighting plane’s 
collector ring would read like a 
death sentence to most materials. 
They call for high corrosion resist- 
ance to withstand the action of doped 
fuels — extreme heat resistance for 
the temperatures encountered in 
super-powered engines — fabrica- 
bility for mass production — high 
strength-weight ratio for lightness— 
and good fatigue resistance to reduce 
repairs and replacements. 
U-S:S 18-8 Stabilized Stainless 


Steels are meeting all these require- 


ments, and many more. In war serv- 
ice on fighting planes such as the 
B-25 bomber, shown above, they 
have shown high ultimate strength 
at sustained operating temperatures, 
and produce no harmful oxidation 
scale at exhaust temperatures. Easy 
formability and weldability of stain- 
less help speed plane production, 
too. 

Collector rings are just one of 
dozens of aircraft applications where 
U-S:-S Stainless is the ideal material 
—not only for parts subjected to en- 


gine heat, but also for many struc 
tural parts and control surfaces. True 
wartime conditions have reduced thd 
allowable uses of stainless to those 
aircraft applications where it is the 
only material that will do. But don't 
let this cramp your thinking when 
it comes to your designs for tom- 
row’s aircraft. Someday U-:S‘S 
Stainless Steel will be plentiful aga. 
Why not start now to plan for giving 
your future planes the full advantage 
of this versatile material? Our eng- 
neers will be glad to help you. 


US'S STAINLESS STEEL 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 


COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 


United States Steel Supply Company, Chicago, Warehouse Distributors . United States Steel Export Company, New York 


T NITED STATES STE 
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-vacuum Oil Co., Inc., os Bway, New York, 
- Sales Mer.—W. L. Bake 
* Elec, Co., 2025 N. Claybourn St., Chicago, Ill., 
ola A. R. Johnson; Sales Mger.—C. H. Humes 
a Aireratt Co., 1212 W. Juniper St., San Diego. 
“al Pres. Gen. Mgr.—E. T. Price; Sales Mer.— 


i “ata, ¢ Corps 586 Ave. A., Bayonne, N. J., Pres. & 
5 . ea 


Gen. Paschkes; Sales Mer.—W. C. 


les Corp., 395 4th Ave., New York, N. Y. 


N. 
polventol Chem. Prods., Ine., 15841 2nd Blvd., High- 


land Pk, Detroit, Mich., Pres.—C. A. Campbell 
orenson & CO., Edward Martin, 300 Main St., Stam- 
ford, Conn., Ounes—Enere Martin Sorenson 
oss Mfg. Co., Roselle, N. J., Sales Mgr.—S. Soss 
ound- Seriber Corp., The, 82° Audubon St., New Haven, 
Conn * a Thompson; Gen. Mgr.—Her- 
bert G! 

‘Air Prods. -» Inc., 322 E. Colfax Ave., South 
ih Bend Pres.—M. A. Smit 
Lg “pend Lathe Wks., 425 E. Madison St., South 


ny ay Tool & Die Co., South Bend, Ind., Pres.— 
R W. Schleman; Gen. & Sales Mer. A 8 


Ke 


an California Plating Co., 4444 Sunset Blvd., 

Los Angeles, Cal., Pres.—Leonard De Bell “ 

outhern Engrg. Co., Wilkinson Blvd.. Charlotte, N. C., 
mi, Hood; Sales Mgr.—C. M. Cox 

uthern tneve. Co., Inc., 816 W. 5th St., Los An- 

geles P. Pres.—H. Ross Peacock; VP & Gen Mgr. 


nd Aircraft Corp., Garland, Tex., Pres.—Willis 


tito, ‘Hdwe. Mfg. Co., Southington, Conn. 
, acti. Tool Corp., 3234 Main St., Norwalk, 
Conn., “4 ;.—Stanely W. Sparks 
arks-Withington Co., The, Jackson, Mich., Pres.— 
Capt | ¢ Sparks; Gen. Mgr.—Harry Sparks; Sales 
z1 . Hutchinson 
in ay Co., 1900 N. Sheridan Rd., Tulsa, 
Okla., Pres. & Gen. Mgr.—J. Paul Getty 
, iding Fibre Co., 310 Wheeler St., Tonawanda, 
N. ¥., Pres.—R. H. Spaulding; Gen. Mgr.—C. C 


kK 
ia} Mach. Tool Engrg. Wks., Inc., 254 Canal St., 
New York, N. Y., Partners—Walter Silber & Victor 


ber P 
iY pmeter Service & Accessories Co., 251 W. Kellogg 
Bivd., St. Paul, Minn., Pres.—John W. Goff; Gen. 
Mgr.-G. D. Gilbertson 
dway Mig. Co., 1834 S. 52nd Ave., Cicero, IIl., 
Pres.—George LL. Newcomb; Gen. Mgr.—Marie 
Chapek; Sales Mer.—F. W. Anderson 
encer Heater Div. of - Aviation Corp., Williams- 
port, 7 x Sales Mgr.—J. E. Axeman; Plant Mgr.— 
CN. Tu 
yencer & Morris, 5649 Alhambra Ave., Los Angeles, 
Cal, Pariners—Earl B. Spencer (Gen. Mgr.) & 
George B. Morris; Sales Mgr.—Stanley E. Morris 
ncer “Thermostat _Co., 34 Forrest St., aes 
Mass., Pres.—Rathbun Willard; VP & Mer.—V G. 
Vaughan; Sales Mgr.—E. urtz 
Gyroscope Co., “. ‘Manhattan pees Plaza, 
Brooklyn, N. Y., Pres. & Gen. Mgr.—R. E. Gillmor; 
VP Sales—R. B. Lea 
Prods., Inc., Hoboken, N. J., Pres.—J. B. Far- 
well; Sales Mgr.—M. F. Sproul 
jer Aircraft Corp., 200 Gentral Ave., Jersey. City, 
of J., Pres.—Siegmund Spi 
‘Engrg. Co., 114 Central St., Somerville, Mass., 
Pres.—W. B. Thompso 
yriesch Tool & Mfg. Co.. Inc., 10 Howard St., Buffalo, 
N. Y., Pres.—Joseph J. Cheney; Gen. Mgr.—William 


Cheney 
pringfleld Brass Co., 821 W. Main St., Springfield, 
0., Owner, Gen. Mgr. & Pur. Agt. —William Kelley 
out, Waldron & €o., Muncy, Pa., Pres.—H. M. 
Soars; Sales Mgr.—J. Howard Waldron 

ware D — Detroit, wen: Pres.—F. W. Magin; 
ia & Gen. Mger.—L. W. Mercer ; Sales Mgr.—C. L. 


lackbin Corp., 87 Troy St., Providence, R. I., Sales 
Mgr.—F. M. Cate 


taedtior, Inc., J. ae - Worth St., New York, N. Y., 
Pres.—R. J. Urm 


Stainless Steel Aircraft Corp., Quakertown, Pa., Pres.— 
Jacob K. Hoffman; Gen. ~~ —Paul S. Maiwurm 
Staley Mfg. Corp., Columbus, 
Standard ate mage Equip. ton ‘Hangar D, Roosevelt 
Field, Mineola, Y., Prop.—L. J. Bollo 
Standard Aircraft Tosa = on, 121 Franklin St., Day- 
ton, 0., Pres.—R. N. Webster; VP & Gen. Mer.— 
Rolland Whisler 
Standard Conveyor Co., 315 N.W. 2nd St., N. St. Paul, 
we Pres.—H. L. Donahower; Gen. Sal 
EE, 'Boberg; Sales Mer.—D. A. Chi 
Standard Elec. Co., Inc., Route 3, San 
Antonio, Tex., Pres.—Benj. Dubinski; Gen. Megr.— 
leo Dubinski; Sales Mgr.—E. E. Eckert 
Standard Electrical Tool Co. -» The, Dept. v, 2488 River 
Rd., Cincinnati, O., Eve: —W. A. Ferguson; Gen. 
& Sales Mer.—R. A. 
Standard Feit Co., Div. of Huntington Land & Im- 
provement Co., 29-115 S. Palm - , Alhambra, Cal., 
VP & Gen. Mger.—Harold 8. 
Sandard Machy. Co., 351 Indiana “hee , N. W., Grand 
bids, Mich., Owner—Joseph Monahan 
paatard Machy. _ .» Mystic, Conn., S. 
Agt.—N, heeler; Gen. Mgr.—John R. Wheeler 
peatere oil ‘co. of Cai., 225 Bush St., San Francisco, 


Sandard Oil Co. of N. J., 26 Broadway, New York, 
‘ Y., Sales Mer.—R. Oertel 

ndard Pressed Steel Co., Jenkintown, pe Pres.— 
Ps T. Hallowell; Sales Mgr.—R. Mas 

andard Rubber Co., 435 Brannan St., San Francisco, 
x Pres.—Paul M. Paulsen 

i Safety Equip. Co., 232 W. Ontario St., Chi- 


Manley Electrical Tool Div., The Stanley Wks., New 
aa a Sea. Mer.—L. M. Knouse; Sales 
ar Compass Co., E, Milton, Mass. 
a Mach. & Tool Co., 9320 Woodland Ave., Cleve- 
Ps d, 0., Pres. & Sales Mer.—J. C. Schurger 
r Pattern Wks., 1248 Ray St., Dayton, O., Gen. 
aris cuatles L. Templeton 
ed 0., i: S., Athol, Mass., Pres.—D. Findlay; 
Sat Sales— -W. J. Greene 
ats Co. rhe, 19 New Pk. Ave., Hartford, Conn., 
. (. Alden; Sales Mgr.—H. N._ Porter 
Corp., Rochester, N. Y., Pres.—L. L. 
VE S& Sales Mer.—J. S. Zahniser 
sami Corp., 1619 So. Alameda St., Los An- 
- Cal., Pres.—L. T. Sepin; Sales Mgr.—I. Tony 


Titi cmias x Forge Co., The, 970 E. 64th St., 
Natt 0. VP—A. H. Staring; Ch. Engr.—W. 
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TUNED FOR BATTLE 


Advanced developments by Dookite for critical 
WAR EQUIPMENT today means better communi- 
cations for your peacetime needs tomorrow. 








To Assure Victory 
Buy More U. S. War 
Bonds and Stamps 








, RADIO, INC. 


Builders of Precision Radio Communications Equipment 
7421 S. Loomis Blvd., Chicago, U. S. A. 








Maneuvers in Metal 
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WIRE FORMS — SMALL STAMPINGS 
RAYMOND MFG. CO. sinicd 25Aesrsrion CORRY, PA. 














OBEY ORDERS INSTANTLY 


When the chips are down and the fight is on, life can hang on 
an instant of lag or stiffness in any plane mechanism or contrd. 
But where Whitney Chains are on the job, the issue is never in 
doubt. Smooth, swift, positive action answers the pilot’s summon 
every time. 

And in th< battle for production, too, Whitney Chains swift 
answer many problems. . . by their flexibility, compactness and light 
ness which fit them readily into the most specialized and confining 
limits of design. When you have such problems, send for an engineet 
from Whitney’s Aviation Division. He will place directly at yout 
disposal all of Whitney’s engineering, manufacturing and technic 

resources .. . plus plenty of personal “know-how ' to woix 
out your special applications of roller chains and sprockets 








S “PRODUCT OF AVIATION DIVISION 
q THE WHITMEY CHAIN & MFG. COMPA 


Hartford, Connecticut 
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LIBERTY 
AIRCRAFT 
MIRRORS 


have gone to War 





eLiberty Aircraft Mirrors 
were developed to pro- 
vide instant vision with- 
out eye strain or fatigue. 
They give the pilot a 
quick, accurate, image of 
what's “coming up.” 


Liberty Aircraft Mirrors 
are first surface mirrors 
and are permanent as 
their glass base. They 
are dependable and long 
lived. 


These mirrors are built to 
meet the special require- 
ments of each warplane. 
This insures clear rear 
view vision for the pilot 
regardless of the type of 
plane. 


Liberty mirrors are now 
available for war _ pur- 
poses only, but after the 
war these new, battle 
tested, vision devices will 
serve the planes of peace. 


nl 












MIRROR WORKS 


BRACKENRIDGE 
PENNSYLVANIA 


Mirrors and Mirrored 
Products 
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Steel Prods. Tare. Co., Dakota Ave. & Columbia St., 
Springfield. 

Sicel & Tubes “Div, Republic Steel Corp., 224 E. 131st 
St., Cleveland, U., Gen. Mgr. of Sales—J. V. Burley 

— Engrg. Co., Cincinnati, O., Pres.—Al Levin- 


Stephens- Adamson Mfg. Co., Ridgeway Ave., Aurora, 
Ill., Pres.—L. 8S. Stephens; Gen. Mgr.—M. A. Ken- 
dail; Sales Mgr.—F. 8S. Wells 

Sterling Aluminum Prods., Inc., 2925 N. Market St., 
St. Louis, Mo., — —John Flammang; VP & Gen. 


Megr.—P. L. Bow: 
Sterling Cable Div. "Electric Auto-Lite, Port Huron, 
ick 


—s Siren Fire Alarm Co., 56 Allen St., Rochester, 
Y., Pres.—C. W. Leslie; VP, Ch. Engr. & Sales 
mR —M. C. Armstrong 
Sterling Tool Prods. Co., 363 E. Ohio St., Chicago, Ill., 
Fed & Gen. Mgr.—S. A. Crosby; Sales Mgr.—W. B. 
use 
Stevens, Inc., Frederie B., 510 3rd St., Detroit, Mich., 
Pres., Gen. & Sales Mgr. —w. J. Cluff 
Stevens Walden, Inc., Worcester, Mass., Sales Mgr.— 
W. H. Lee 
Stewart tron Wks. Co., Inc., 205 Stewart, Cincinnati, 
O., Sales Mgr.—Stanley M. Stewart 
Stewart Mfg. Corp., F. W., 4311 N. Ravenswood, Chi- 
cago, Ill., Pres.—F. W. Stewart; Sales Mgr.—F. V. 
Epperson 
Stewart, A C., 432 Mass Ave., Arlington, Mass., Pres. 
—M. Stewart 
Stewart- Sepunr Corp., 1826 Diversey Pkwy, Chicago, 
a te —J. Ss. Knowlson; VP & Sales Mgr.—F. A. 


stieht Co., Inc., Herman H., 27 Park Pl., New York, 
b saa —Martin F. Sticht; Gen. Mer. —Arthur 


Sotettet ro Co., Inc., 188 Water St., New York, N. Y. 
Stone Propeller Co., Wichita, Kan., Pres. & Gen. Mgr. 


—M. J. Stone 
— Drop Forging Ce., 702 Page Blivd., Springfield, 
ass. 
Story, Gawley Ce., 6441 San Fernando Rd., Glendale, 


al. 

— ) } sc Piane Ce., Grand Haven, Mich., Pres.— 
ce A 

Stout Research Div., Censelidated Aircraft Corp., Dear- 
born, Mich., Pres.—Wm. Bb. Stout 

Stow Mfg. Co., 443 State St., Binghamton, N. Y., Pres. 
& Gen. Mer.—C. F. Hotchkiss, Jr.; Sales i pee 
Jas. P. Dickinson 

Stratosearch, Inc., Westchester Airport, Armonk, N. Y.. 
Pres.—George Arents, Jr.; Sales Mgr.—Harold C. 
Chaplin 

Streeter-Amet Ce., 4101 N. Ravenswood Ave., Chicago, 
Til., oe —H. G. Basquin; Sales Mgr.—-Harry M. 


Ro 
Strippit Cerp., The, 20@ Niagara St., Buffalo, N. Y. 
Stromberg-Carisen Tel. Mfg. Ce., Carlson Rd., 
Rochester, N. 7 Pres.—W. — a: VP & Sales 
Mgr. —Lloyd L. Spencer; Gen. y H. Manson 
Struthers Dunn, Ine., 1315 Mae “St., Philadelphia, 
Pa., Pres.—H. age barf Mer.—C. F. Schattler; 
Sales Mger.—C. A. 
Studebaker "Corp. ne ‘he {aviation Div.), 4300 New Haven 
Rd., Fort Wayne, Ind., res.—Paul G. Hoffman 


: Par \ ‘ Burke (South 
Bend) & Harold M. Bohlke (Ft. Wayne) 
Studebaker Mach. Co., 9 8. Clinton St., Chicago, Ill. 
Sturtevant Co., B. F., Hyde Park, Boston, Mass., Pres. 
. Freeman; Sales Mer. . C. Thompson 
Sturtevant Co., P. A., Addison, Ill, Pres—P. A. 
Sturtevant; Asst. bee Mgr.—W. D. Johnson; Sales 
Megr.—Ha: ro!” 
Sugar Beet Products, Sales Megr.— 


Saginaw, Mich., 

Sullivan ‘Machy. Co., 900 weston Ave., Michigan 
City »_Pres. Copeland 

Pe - Roof ‘Structures, re E. 29th St., Los An- 
geles, Cal., Pres.—Chas. C. Calvert 

Summerill Tubing Co., Bridgeport, Pa., Pres.—E. L. 

Parker; VP Sales—George E. Parker 
Suncook Millis, Suncook, N. H., Pres. & Gen. Mgr.— 


% — Weld; Sales Mer.—V. Dietz, Jr. (New 
York) 
Sunstrand Mach. Tool Co., 2531 i1lth St., Rockford, 


Ill., Pres. & Gen. Mgr.—Hugo L. Olson; Sales Mgrs. 
—T. B. Buell (Mach. Tool) & H. R. Johnson 
(Pneumatic Div.) 

Sunnen Prods. Co., 7900 Manchester St., St. Louis, Mo., 
Pres.—Joseph Sunnen; VP & Sales Mer.—W. A. 
Douglas 

Superior Tube Co., Norristown, Pa., Gen. Mgr.—S. L. 
Gabel; Sales Mgr.—H. B. Brown, Jr. 

Surface Combustion, Div. of General Properties Co., 
Inc., 2375 Dorr St., Toledo, O0., VP in chg. of Sales— 
Cc. B. Phillips; VP & Gen. Mgr.—Frank H. Adams; 
Sales Mgrs.—H. M. Heyn (Heat Treat.), E. A 
Weaver (Space -Htg.), A. L. Hollinger (Steel), 

Swallow Airplane Ce., Inc., 917 E. Lincoln St., Wichita, 
Kans., Pres. & Gen. Mgr.—Sam Bloomfield 

Swediow Aeroplastics Corp., 1521 Gardena Ave., Glen- 
dale, Cal., Pres. & Gen. Mgr.—Dave Swedlow; Sales 
Megr.—Ted Swedlow 

Swift Lubricator Co., Elmira, N. Y., Gen. Mgr.—Charles 
T. Burke; Sales Mgr.—Charles W. Swift, Jr. 

— Parachute Co., Lalor & Hancock Sts., Trenton, 

J., Partners—Stanley Switlik (Gen. Megr.), and 
Wallet Volk 

Swoboda, Inc., H. 0., 13th St., New Brighton, Pa. 

Symmetric Engrg. Co., 147 W. Aiemets Ave., Burbank, 
Cal., er > & Owner—Robert Walder; Gen. Mgr.— 
Leo. J. Gerckens; Sales Mar. BS j Hebgen 

Synthane Corp., Oaks, Pa., Pres.—R. R. Titus 





b 


Taft-Peirce Mfg. Co., Woonsonnett, R. I., Pres.—F. S. 
lackall, Jr.; Sales Mgr.—Walter E. Rogers 

Taqiebee ‘Mfg. Co., Park & Nostrand Aves., Brooklyn, 
= Y., VP & Gen. Mgr.—A. F. Rucks; Sales Mgr.— 


D. Wacker 
Talimadge Co., 132 W. 14th St., New York, N. Y., 
Pr Tallm 


es.—D. adge 
Tal’s Prestal Bender, i Milwaukee, Wis 
Tannewlez Wks., 815 N. W. Front St., Grand Rapids, 
Mich., Pres. & Gen. “Mgr.—Carl Tannewicz 
Tappan Steve Ce., The, Mansfield, O. 
—. Res Co., Norristown, Pa., Pres.—John M. 


tae i nstr. ag NEE, 100 Ames Pag Rochester, 
Sy eee: VP Mer.— 
N. Ve & Sales Mer.—L. £ McCloskey 


Tayior aah te Co., The, isi? E. Gist St., Cleveland, 0O., 
Pr Th W. Taylor; Gen. Mgr. —W. Taylor; Sales 


Mer. E. McGovney 
Tayler it Ce. egy oe Wis., Pres. & Gen. 

Thomas F, Sales Mer. —Charles V. Kray 
Taylor’ Winfield Corp, Warren, O., Gen. Mgr.—J. D. 























J-S-STAEDTLER-INC-NEW YORK 





NATIONAL DISTRIBUTORS: 
KEUFFEL & ESSER CO. 
NEW YORK 
























PROBLEM: 70 Erect Hangar Walls 
with Minimum Use of Critical Materials, , 
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CEMESTO ... is a fire- and moistur 


resistant wall unit composed of a cane fib 


ing on both sides. It is a combined materi 


Write for your copy of this new portfolio 





ews wood framing... FREE! 


insulation core with asbestos cement cover- 


making a rugged insulated wall section 
with complete exterior and interior surfaces. 


detailed information on the use of Cemesto 
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WOOD COLUMN 


(GIRT BEARING BLOCK 
(NAILED TO COLUMN 


TOENAIL GIRT IN PLACE 


a 


___ {INTERMEDIATE 
(WOOD STRUT 


___{TOENAIL STRUT 
(TO GIRT 


———FELT FLASHING 
—WOOD GIRT 


Sh ——-WOOD STRUT 
»  ~——————FELT FLASHING 


CAULKING TAPE 


a pEMESTO 
_7-——CAULKING TAPE 
7 FELT FLASHING 

WOOD GIRT 


mt Serer 
CEMESTO 
WOOD BATTEN 
/— WOOD SILL PLATE 
/ FELT FLASHING 
// (ANCHOR BOLT 


NE thickness of Cemesto does 

the work of many materials. 
That is why Cemesto construction 
is so well adapted to hangar con- 
struction—as well as many types of 
industrial and housing work. This 
revolutionary new method deserves 
the attention of every engineer. 





-». Using Wall Units 
which Combine all these 
advantages in one 
thickness: 


V STRUCTURAL STRENGTH 
V EFFICIENT INSULATION 
Vv G00D APPEARANCE 
Vv EASY HANDLING 
V FAST ERECTION 


as 














SAVING NAILS 
SAVING LUMBER 
SAVING TIME 


SAVING DECORATING 
EXPENSE 


SAVING MAINTENANCE 
EXPENSE 


Bring your files up to date by send- 
ing for this new Cemesto portfolio 
now. It contains a wealth of detail 
drawings and descriptive specifica- 
tions showing use of Cemesto with 
wood framing. A request on your 
letterhead will bring it promptly. 
There is no obligation. 


CELOTEX 


REG U S PAT OFF 


CEMESTO 


REG. U. S. PAT. OFF. 


The word Celotex is a brand name identifying a group 
of products marketed by The Celotex Corporation. 


THE CELOTEX CORPORATION) « 
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ical Ply-Woods, 228 N. LaSalle St., Chicago, Ill.. 
Yy & Sales Mgr.—James R. Fitzpatrick; Assoc.— 
“'y, Carstens : 

nical Prods. C0., 6670 Lexington Ave., Los An- 


Jes, Cal., pres.—E. R. Chilcott; Gen. Mgr.—F. } 
ileott . : os Doin 

ndustries, Inc., 828 N. B’way, Milwaukee, 
himann Techtmann rare 
et MED, COPD.» Lae 


< Gen. er 

io ‘reds. Inc., 2400 Sheffield Blvd., Chicago, I1l., 
evi’ Sydney S. Schiller; Gen. Mgr.—J. B. Atkin- 
i. Sales Mer.—J. Skidmore 

ieton, Kenly & Co., 1020 So. Central Ave., Chi- 
50, Ill, & Gen. Mgr.—J. B. Templeton; Sales 


'_p. H. McManus 

see Airciaft, Inc., 126 10th Ave., S., Nashville, 
" pres. & Gen. Mgr.—L. E. Reisner 

nessee Eastman Corp., Kingsport, Tenn., Pres.— 
s Wilcox; VP & Gen. Mgr.—James C. White; 
ales Mgr. (ellulose Prod. Div.)—Spencer E. Palmer 
ney Engrg.. Inc., Montclair, N. J., Sales Mgr.— 
rover C. Seymour Ss 

olite Cors.. N. Tarrytown, N. Y., Pres. & Gen. 


Minich 
3 a S. Elmwood Ave., Buffalo, 
Gen. Mgr.—George A. Terry 
. Co., 2300 Charles St., Rockford, Il. 
135 E, 42nd St., New York, N. Y., Mer. 


-» 5119 Riverside Dr., Los 
5 H. Fogwell: VP & Gen. 
E. Cranston; Sales Mgr.—H. Balderson 
Co., (Div. of Girdler Corp.), Louisville, Ky. 
Co., Inc., The, Elizabeth, N. J., Pr 
C. Tho Jr; VP & Gen. Mgr.—N. J. Mac- 
onald; Sales Mgr.—E. C. Hewitt 
as Wire & Spring Co., 1006 Clinton St., Hoboken, 
J, Pres. & Sales Mar.—F. C._ Thomas 
mpson Aircraft Products Co., Euclid, 0., VP & 
n, Mer.—! D.. Wright 
pson Electric Co., 1101 Power Ave., Cleveland, 0. 
der Co., 1534 W. Main St., Springfield, 
Mer.—C. Baldenhofer; Sales 


Bleigh & Edmund Sts., 
delphia, Pa., Pres. & Sales Mger.—C. H. Thomp- 
Jr.; Gen gr.—Martin P. Kelly 

pson Prods., Inc., 2196 Clarkwood Rd., Cleveland, 
, Pres.—l'red_ C. Crawford; Gen. Megr.—J. M. 
mwin; Sales Mger.—G. V. Sevald; West Coast: Bell 
i, Gen. Mgr.—Paul D. Hileman; Sales Mer.— 
, H. Carhart 
pson & Son Co., Henry G., 277 Chapel St., New 
en, Conn., Pres.—D. W. Northup; Sales & Adv. 
r.—A. W. Tucker 
arson Elec. Mfg. Co., 500 W. Huron St., Chicago, 
es.—C. H. Thordarson; VP & Gen. Mer.— 
E. Onstaid; Aviation & Industrial Sales Mgr.— 
D. Fortune 
er Varnish Co., Dayton, O., Pres. & Gen. Mgr.— 
L. Sullivan, Jr.; Sales Mgr.—E. H. Kessler 
lion Co., W. Harris, 40 Worth St., New York, 
Y.: Pres. —W. Harris Thurston 
Water Associated Oil Co., 17 Battery Pl., New 


, 


fork, N. Y. 
ymann Engrg. Co., Englewood, O., Pres.—Charles 
hetzmann; Gen. Mgr.—Walter A. Tietzmann; Sales 
m.—Agnes M. Hocker 

Engrg. Co., 1837 Connecticut Ave., Washington, 


p, C. 
ion Roller Bearing Co., The, Canton, O., Pres.— 
, E. Umstattd; Gen. Mer., Industrial Div.—S. C. 


tridge 
Reliance Rubber Corp., Rahway, N. J., Pres.— 
liam McCollum; Gen. Mgr.—William Rand 
an Products, Inc., 2038 Fulton Rd., Cleveland, 
Pres.—A. H. Timmerman; VP & Gen. Megr.— 
f, A. Tinnerman 
Valve & Mfg. Co., The, 9913 Elk Ave., Cleveland, 
Pres.—W. T. Bentley; Gen. Megr.—T. G. Nelson 
Hose Co., 590 Freylinghuysen Ave., 
ark, N. J., Pres.—Elbert E. Husted 
ine, Inc., Morris & Elmwood Aves., Union. N. J.. 
.—F. G. Davis; Sales Mgr.—Wm. A. Bagley 
in Tool Co., Plantsville, Conn., Pres. 
|. F. Thomson; Sales Mer.—E. L. Barlow 
: _ : Crankshaft Co., 3800 Harvard Ave., 
eland, O. 
jo Scale Co., Telegraph Rd.. Toledo, O., Pres.— 
HD. Bennett; VP & Gen. Mer.—G. R. Bennett; 
Dir. of Aviation Sales—W. A. LeBrun 
Standard Commutator Co., 2242 Smead Ave., 
tledo, O., Pres. & Gen. Mgr.—E. D. Moon; Sales 
r—V. J. McGranahan 
Centrifugal Div., American Machine & Metals. 
» East Moline, Ill., Pres.—P. G. Mumford; Sales 
—W. Mendell 
: E., 2621 W. 21st Pl., Chicago, Ml., 
*.—F. Toman: Gen. Mer.—W. H. Wright 
kins-Johnson Co., Jackson, Mich. 
mnoton Co., Torrington, Conn., Pres. & Gen. Mgr.— 
R. Reid: Sales Mgr.—C. H. Talcott 
ington Mfg. Co., The, Torrington, Conn. 
ek Mfg. Co., J. J., 4701 W. 16th St., Chicago, Ill., 
*—J. J. Tourek; Sales Mger.—E. E. DeFrew 
motor Co., 1226 E. 152nd St., Cleveland. O., Pres.— 
sf, Sears; Gen, Mgr.—H. L. Gaddis; Sales Mgr.— 
“iv, Southworth 
wsend Co., New Brighton. Pa., Pres.—H. C. 
nitford Asst. Sales Mgrs.—E. J. Vetter and V. L. 
ton Engrg, Corp., Cleveland, O. 
w Co., LaCrosse, Wis., Pres.—R. N. Trane; Gen. 
"FP. Hood; Sales Mer.—D. C. Minard 
‘American Development Corp., 250 W. 54th St.. 
v York, N. Y., Pres.—Simon M. Cleia: Gen. Mgr. 
~ a; Sales Mgr.—Albert E. Benfield 
Pi Equip. Mfg. Co., Inc., 345 Hudson St.. 
4 ork, N. Y., Pres. & Sales Mgr.—Morton B. 
gt: Williams Steel Forging Corp., 562 W. Ely 
‘it — 0., Pres.—J. R. Gorman; Sales Mer.— 


} =. Harold E., Leverington Ave. & Wilde St., 
iladelphia x 
pe Parach ite Co., 1143 Harrison Ave., Cincinnati. 
» *tes.—Walter A. Draper; Mgr.—C. L. Noelcke, 


ry vluets Corp., Buffalo, N. ¥., Gen, Sales Mer.— 


"Radio Mig. Co., 1770 W. Bearteau Ave., Chi 
Het an pe’-—Paul A. Bottarff i+ Se 
s Barton, Inc., Burbank, Cal., Pres. & Gen. 
hiking = “ Triplett; Sales Coordinator—James H. 
pie. instr, Co., Bluffton, 0., Pres. & Gen. 
% Mfg 4 — Hn Mgr.—N. A. Triplett 

> » Uo., e, a s P : _ 
Pes Graham Trippe W. Adams St., Chicago, 11 


NATION, February, 1943 


HITLER MUST HATE this sign of the flying box 


It’s been working against him for a long time 


YESTERDAY ... When America was still at Peace, Dade Bros. “sign of the 
flying box” was seen on export cases of American-built war 
planes when they arrived at the ports of the Fighting 
Democracies. Dade Bros. have pioneered the scientific 
packaging and transportation of military aircraft. 


TODAY ... While the United Nations engage Hitler and his cohorts in 
a life and death struggle, Dade Bros., with greatly-enlarged 
facilities "and almost nation-wide scope of operations, is 
devoting its energies, equipment, manpower and management 
toward, 1) preparing and shipping American warplanes to 
the fighting fronts, 2) manufacturing and fabricating molded 
plywood aircraft products, 3) providing engineering service 
for the Army Air Forces, and 4) other services to the 
aviation industry. 


TOMORROW ... After Victory for the United Nations is won, the “sign of 
the flying box” will mark the presence of Dade Bros. 
vigorous leadership, facilities, and trained manpower in 
important jobs in private and commercial aviation—maybe 
in some function of your post-war plans. 
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PRODUCES PERFECT COTTER PINS 
Solo Cotter Pins meet the exact engineering specifications of all Army, Navy 
and Air Force requirements. Their excellent performance is certain, because 
they are triple gauged and rigidly inspected for quality and uniformity. 


Available from 1/32”x 4%” to ¥%”x11” including all intermediate sizes. 
Made of low carbon steel, stainless steel, brass, zinc coated or cadmium plated 


steel. 


SOLO PRODUCTS CORPORATION 
395 FOURTH AVENUE NEW YORK, N. Y. 
































HARDWICK, HINDLE: 


HARDWICK, HINDLE, Inc. 
Newark, N. J., U.S.A. 


The exclusive features of our 
Ferrule Terminal Resistors are so 
important that engineers everywhere 
acknowledge their superiority. 

No other resistor offers you the ad- 
vantage of monel terminals. In addi- 
tion to their complete freedom from 
corrosion or oxidization, they are 
forced securely over the ends of the 
tube before enameling, and so become 
an integral part that can not loosen or 
get out of alignment. No cement is 
used,—so there is nothing to loosen or 
crumble. 

The ends are open and the entire 
inside diameter is completely free 
from obstruction of any kind,— giving 


FP SPAS SR Gi, 


FERRULE TERMINAL 


RESISTOR 


maximum ventilation. 

The resistance winding is silver 
soldered to each ferrule, eliminating 
all possible trouble from intermediate 
connections. 

And the winding, the connections, 
and the inside face of the ferrules are 
completely embedded in_ protecting 
vitreous enamel. 

In addition to a complete range of 
sizes in this resistor, we have a large 
range of sizes in many other types of 
resistors and rheostats,—with many 
other exclusive advantages. Please 
consult us before ordering, whether 
you need standard or special resist: 
ance service. 
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MERICAN armadas of the air fly 
across the oceans, carrying fighting 
en and equipment to the battle 
onts of the South Pacific, the Medi- 
rranean, China, Britain — wherever 
here is need. 


‘The dependability of our flying, 
ghting craft strikes terror to Nazi 
nd Jap. While, here at home, the 
faily expanding production of planes 
nd arms encourages everyone as to 


the final outcome. 


To contribute even in a small way 
tothe great achievements of war 
‘Iver fag roduction is something industry may 
iting vell be proud of, for it serves as an 
liate mncentive to greater effort in every 
shop and factory. 







10ns, MM Fenn precision built parts are being 

a turned out in constantly growing vol- 
5 Ml ume and flowing with all speed to 

weil the final assembly af planes, ships, 

are tanks and guns. Fenn’s entire output 

os of ME devoted solely to war work. 

nany MH Eventually Fenn will be back at the 






wel occupation of building special 
machinery, tools and equipment for 
peace-time industry. In the meantime 
they welcome inquiries from manu- 
facturers and producers who have a 
Production job calling for help. 
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Tri-State Supply Corp., 544 San Peuro St., Los An- 
geles, Cal., Pres.—C. F. Bowers; Gen. Mgr.—A. H. 
Howard 

Triumph Explosives, Inc., Elkton, Md., Pres.—G. H. 
Kann; VP_ & Sales Mer.—J. B. Decker 

Trowbridge Conveyor .. Loe. N. J., Pres., Gen. 
& Sales Mger.—J. J. Fer - 

Troy Tool & Gage Co., 5736 12th St., Detroit, Mich., 
Partners—Edwin M. Douglas, James L. Pr:tchard, 
George A. Cronkhite; Sales Mgr.— E. Greene 

Troyer Aircraft, 742 Bridge St., Grand Rapids, Mich.. 
Pres.—Kermit R. Troyer 

Trumbull Electric Mfg. Co., Plainville, Conn. 

Tru-Punch Co., Scotch Plains, N. J., Gen. Mgr.—M. D. 


affin 

Truscon Steel Co., Sub. of Seams Steel Corp., 
Youngstown, U., Pres.—R. or; VP Gen. 
Management—W. V. Peters; es, "a Sales—C. B. 
McGehee 

Tube Products Corp., 13th fil., U. B. Bldg., Dayton, 0. 

Tube Turns, Inc., Div. of Girdler Corp., Louisville, Ky. 

Tubing Seal-Cap, Inc., Los Angeles, Cal., Pres.—Rich- 
ard A. Livingston; VP & Sales Mer.—R. L. Ames 

Tubular Service Corp., 32 Broadway, New York, N. Y., 
Pres.—H. L. Wanderman; VP, Gen. Mgr. & Sales 
Mer.—M. L. Rosenblum i 

Tung-Sol Lamp Wks., Inc., 95 8th Ave., Newark, N. J. 

Turco Prods., Inc., 6135 S. Central Ave., Los Angeles, 
aes Pres.—S. G. Thornbury; VP, Gen. & Sales 

Mer. "—Ray Sanders 

Tucker, Inc., W. W. & C. F., 618 Capital Ave., Hart- 
ford, Conn., Pres. & Pur. Ast. —H. B. Tucker 

Turbo Engrg. Corp., 853 Nottingham Way, Trenton, 
N. J., Pres.—G. D. Besler 

Turco Products, Inc., 6135 S. Central Ave., Los An- 
geles, Cal., Pres.—S. G. Thornbury; VP, Gen. & 
Sales Mgr.— Ray Sanders 

Turner Gauge Grinding. Co., Ferndale, Mich. 

Tuthill bay Co., 760 Polk St., Chicago, Ill., Pres., 
Gen. & Sales Megr.—H. T. Moore 

Tuthill Pump Co., 941 E. 95th St., Chicago, Ill., Pres. 
—G. B. Tuthill 

Twin City Tool Co., 1511 Lowry Ave., N., Minneapolis, 
Minn., Pres. & ‘ch. Engr.—S. J. Leba; VP, Sales 
Mgr. ‘& Pur. Agt.—J. J. Leba Van Bergen 

Tyler Fixture Corp., Niles, Mich., Pres.—Jerry Tyler 


U 


. S. Air Compressor Co., 5300 Harvard Ave., Cleve- 
land, O., Pres.—R. L. Bacher; Gen. Mgr.—K. S. 
Clapp; Sales Mgr.—F. J. Coughlin 
U. S. Drill Head Co., 1950 River Rd., Cincinnati, O.. 
Pres.—William C. Moening 
U. S. Electrical Tool Co., 2490 Riverside Dr., Cincin- 
on gl Pres.—J. C. Smith; Sales Mgr.—George I 
Smit 
._S. Fire Protection Co., 1201 Hudson St., Hoboken, 


N. J. 

U. S. Flexible Metallic Tubing Co., 63 Main St., San 
Francisco, Cal., Gen. Mgr.—F. A. McDonald; Sales 
Mer.—kK. G. Woodward 

U. S. Gauge Co., 44 Beaver St., New York, N. Y., 
Pres.—J. W. Place; Sales Mgr.—W. G. Ziegler 

S. Graphite Co., The, Saginaw, Mich., Pres.—H. 
Randall Wickes; VP & Gen. Megr.—L. Field; VP & 
Sales Mgr.—O. R. Miller 

U. S. Hammered Piston Ring Co., Inc., Stirling, N. J.. 
Pres.—B. J. Wenzel; Sales Mgr.—A. Sandow 

U. S. Hoffman Machy, Corp., 105 4th Ave., _* York, 
N. Y., Pres.—Albert C. Bruce; VP & Gen. Mgr.— 
George E. Bowdoin 

U. S. Industrial Chemicals, Inc., 60 E. 42nd St., New 
York, N. Y., Pres.—Charles S. Munson; Gen. Pro- 
re Mer.—W. O. Griffen 

U. S. Plywood Corp., 616 W. 46th St., New York, N. Y.. 
Pres. ns Ottinger; Sales Mer.—C. S. Creigh 

U. S. Propellers, Inc., Glendora, Cal., Pres. & Gen. 
Mgr.—E. H. Kendall 

U. $. Radium Corp. 535 Pearl St., New York, N. Y.. 
Pres.—C. B. 

U. S. Rubber Ce. -» 1230 Sixth Ave. » New York, ¥ 
Pres.—H. E. Smith; Tire Div.: Gen. Mgr. = S. 
Carpenter; Sales Mgr.—H. N. Hawkes; Mech. Goods 
Div.: Gen. Mgr.—W. H. Cobb; Sales Mgr.—Walter 
Gussenhoven; Footwear Div.: Gen. Mgr.—H. S. 
Marlor; Sales Mgr.—G. T. Ward; Fuel Cell Div.: 
Gen. Mgr.—H. S. Marlor; Textile Div.: Gen. Mgr.— 
H. Gordon Smith; Synthetic Rubber Div.: Gen. Mer. 


—J. P. Coe 

U. S. Steel Corp., 71 B’way, New York, N. Y. 

U. S. Testing Co., Inc., 1415 Park Ave., Hoboken, N. J., 
Pres.—D. E. Douty 

U. S. Tool Co., Inc., Ampere, N. J., Pres.—C. Todd 

USL Battery Corp. of Cal., Oakland, Cal., Pres.—D. H. 
Kelly; Gen. Mgr.—P. F. Brown 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 

Uekelhoer Bros., Inc., 848 Kensington Ave., Buffalo, 
N. Y., Pres.—W. Uebelhoer 

Uniform Hood Lace Co., 1609 College Ave., Indian- 
apolis, Ind., Pres. & Gen. Mgr.—James L. Anthony; 
Sales Mger.—B. J. Artman 

Union Aircraft Prods. Corp., 380 2nd Ave., New York, 
N. Y., Pres.—Irving M. Felt 

Union Asbestos & Rubber Co., 1832 S. 54th Ave., 
Cicero, Tl. 

Union Carbide Co., 30 42nd St., New York, N. Y. 

Union Drawn Steel Div., Republic Steel Corp., Massil- 
lon, O., Mgr. Sales—F. C. Young 

Union Fork & Hoe Co., The, 500 Dublin Ave., Colum- 
bus, O., Pres. & Gen. Mgr. —Edward Durell: VP & 
Sales Mer.—L. P. Finley 

Union Mfg. Co., New Britain, Cis: Pres.—Carl S. 
Neumann; Wks. Mer.—J. J. Toth 

Union Metal Mfg. Co., Canton, 0. 

Union Oil Co. of Cal., 617 W. 7th St., Los Angeles, 
Cal., Pres.—Reese H. Taylor; Sales Mgr.—Arthur C. 
Stewart 

— Special Mach. Co., 408 N. Franklin St., Chicago, 





United Aircraft Prods., Inc., 480 Huffman Ave., Day- 
ton, O., Pres. & Gen. Megr.—F. G. Sorensen; Sales 
Mer.—A. N. Lawrence 

United-Carr Fastener Corp., Cambridge, Mass., Pres. & 
Gen Megr.—A. W. Kimbell; VP & Sales Mer.—G. Ss. 
Maynard 

United Lubricant Co., 2890 E. 83rd St., Cleveland, O., 
Pres.—F. C. Moore; VP & Sales Mgr.—Jno. A. S. 
Brown, Jr. 

ar Metal Hose Co., 36-01 43d Ave., Long Island 

ity, 

United Precision Prods. Co., 4618 Huron St., Chicago, 
Tll., Pres.—Norman W. Redmer; Sales Megr.—W. 


Carroll 
United Screw & Bolt Corp., 3590 W. 58th St., Cleve- 
land, O., Pres.—E. A. Thatcher; VWP—C. E. Kramer 
United Transformer Corp., 150 Varick St., New York, 
N. Y., Pres.—I. A. Mitchell; VP, Sales Mer. & Adv. 
Mer.—S. L. Baraf 
(Turn to page 379) 
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Why the Smallest, Lightest Drills Are 
Better Than Ever 


THOR’S U14A drills have always been the 
smallest, lightest, most powerful one-hand 
1%,” electric drills available anywhere. Now, 
with eleven specific improvements in design 
and construction, they are better than ever! 


Acting on the experience of industrial 
users, THOR Engineers have made important 
changes in design, with results that speed up 
wartime drilling: more strength and power 
to stand the extra heavy demands of three 


shift operation; more operational ease that 


helps the greenest hand to speed his work; 
and Jess precious time out for maintenance. 


For the wide variety of jobs they are called 
upon to serve, the zmproved THOR U14A 14" 
Electric Drills offer seven different speeds, 
ranging from 700 to 5100 R.P.M.; three 
switch styles; two right angle models. For 
complete information on all these tools se¢ 
your THOR Electric Tool Distributor. 
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Tool Conservation begins in the Tool Crib 














This Tool Sharpening Department under 
the supervision of an experienced tool 
engineer assures that every tool in the 
plant's cribs is in excellent condition, 


Maintenance of tools in proper working condi- 
tion multiplies their life many times. Even those 
which have become badly worn, rusted or 
chipped — that seem to have outlived their use- 
fulness — may often be salvaged to give valuable 
additional service. 


Many large plants maintain separate tool sharp- 
ening and salvage departments. But the small 
shop or departmental tool crib may easily do an 
outstanding job if equipped with a small grinder 
and a few attachments. 


” e & a 
This grinder located in a tool crib of a 


large aircraft engine plant is used for 


emergency sharpening and “touch-up” GREENFIELD TAP AND DIE CORPORATION 


jobs. —_ GREENFIELD, MASSACHUSETTS 
aut ot, 4 Detroit PLant: 5850 Second Boulevard 
WES we avy S. WarEHOuSES in New York, Chicago and Los Angeles 


vil In Canada: 


For helpful information on GREENFIELD Tap AND Die Corp. or Canapa, L1D., Gatr, Ont 


how to keep taps at peak 
efficiency, send for ““Green- 


mam /O0/\ GREENFIELD 


- GAGES «+ + > + TWISTDRILLS - - - + + SCREWPLATE 
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. Hart- 


“1497 Elmwood Ave., 
J. DeBisschop; Sales 


Mer =. , 7 °, ., . 
a on 328% S. Jennings Ave., Fort 
re! t i cag ‘& Ch. Engr.—V. A. Robinson: 
i inson 


Agt.—E. D. Rob’ 
Mer. & Pur Cement Co., Chrysler Bldg., New York, 


al Building Prods. Corp., 2625 Elm St., Dallas, 
& Gen. ae: P. Travis; VP & Sales 

Mgr.—C. Kt. Harriso’ 
a Engrg. Corp., 625 C Ave., N. W., Cedar 
Rapids, sss * ae —A. W. Daniels; Sales Megr.— 


p “wierophone Co., Ltd., 424 Warren Lane, 
Cal., Pres.—James R. Fouch 
Va., Pres.— 
BA. : UP Sales—Gordon M. Curtis 
RUS, Vise & Tool Co., Parma, Mich. 
Fan Corp., 4851 S. Alameda St., Los Angeles, 
Cal., Pres. & Gen. Mer.—Ben Breslow; VP & Sales 
Mgr.—Meurice Breslow 
Utility Metal Prods. Co., Los Angeles, Cal. 


Vv 


vy. & E. Mfo. Co., 758 S. Fair Oaks Ave., Pasadena, 
Cal., Pr Gen. & Sales Mgr.—l’. FE. Vaughan 
Valentine & ‘bo., Inc., 11 E. 36th St., New York, N. Y., 
& Gen. Mgr.—Thurlow J. — VP & 
” Sale Mar. Frank P. Connol 
valine (Gil =, 578 E. Sth St., " cuncanant, Ohio, 
P. 


Van Dorn iron Wks. Co., 2685 EF. 79th St., Cleveland, 
0., _N. T. Jones; Sales Mgr.—Wm. J. Sanger 
Vapor Gar Heating Co., 80 E. — Blvd., Chicago, 
Ill., Sales Mgr.—O. A. Rasbor 

van Dorn Portable Elec. Tools, Div. of Black & 
Decker Mfg. Co., Towson, Md. 

Van merman Mach. Tool Co., Springfield, Mass., Pres. 
& Gen, Mgr.—J. Y. Scott; Sales Mgr.—H. G. Hog- 


d 
von Inc., 2961 E. Colo. St., Pasadena, Cal., Pres.— 
= B. Wallace; Sales & Adv. Mgr.—Henry M. 


variety eg 2901 W. 3rd St., Dayton, 0O., 

; aie Ramet Corp.. N. Chicago, Il. 

Vellumoid Co., 54 Rockdale St., Worcester, Mass., 
Pres.—Richard B. Stanley; Gen. Mgr.—Lewis Wald: 
Sales Mer, VP & Adv. Mer.—Charles S. Livingstone 
Veeder-Root, Inc., 63 Sargent St., Hartford, Conn., VP 
Sales—J. H. Chaplin 

Vendo Co., 2500 Wash. St., Kansas City, Mo., Pres.— 
E, F. Pierson; VP Sales—Fred N. Pierson 

Vernon Pattern Wks., 2323 E. 27th St., Los Angeles, 

., Gen. Mgr.—L. L. Martin 
ne., 1400 Oakman Blvd., Detroit, Mich., Pres. 
rry F. Vickers; VP & Gen. Mgr. “Kenneth R. 

Herma; VP & Sales Mer.—F. T. Harrington 

Victor Equip. Co., 844 Folsom St., San Francisco, Cal. 
Victor Mfg. & Gasket Co., 5750 Roosevelt Rd., Chicago, 
Ill, Pres. bei H. Victor: VP & Gen. Mgr. —A. A. 
Frymark:; Sales Mer.—C. C. Secrist 

Vidal Research Corp., Central Airport, Camden, N. J.. 
Pres.—Eugene L. Vidal; Treas. & Gen. Mer. —Theo- 
dore Epprecht; Sales Mger.—Harvey Coleman 

Vinco Corp., 9111 Schaefer Hwy., Detroit, Mich., Pres. 
—J. J. Osplack; VP, Gen. & Sales Mgr.—E. E. Butler 
VirginiasLincoln Corp., Aircraft Marion, Va.. 
heat C. Lincoln, Jr.; VP’s—J. D. Lincoln & J. 


Virsinia | Div., Great American Industries, Inc., 
Bedford, Va., Pres.—Karl W. Harwell; VP & Gen. 
sg, ian os —, Jersey City, 'N. J.; Sales 
Mer.—Henry F. Gremm 

Vita-Var Corp., 46 Albert ys wont, Js Pres.— 
C. J. Robison; Gen. Mgr. —Thos. H. Gi 

Vichek ie Ce., 3001 E. 87th St., Cleveland, O., Pres. 
—-F. J. Vichek; Sales Mgr.—E. all 

Voges - Co., 99th St. & 103d ave. Ozone Park, 
N. Pres.—Frederick Voges 

vanes Ltd., 101 Pk. Ave., New York, N. Y. 

Vonnegut Moulder Corp., 1815 Madison Ave., Indian- 
apolis, Ind., Pres. & Gen. _ —Anton Vonnegut: 
VP & Sales. Mer.—R. W. Sm 

Vulcan Mfg. Co., Inc., St. Paul, , 


Ww 
—_ Appliance Corp., 335 Carroll St., Brooklyn, 


Wagner Co., Paul G., 2865 E. Washington Blvd., Los 
Angeles, Cal., Owner—Paul G. Wagner; Office Mer.— 
Rufus ¢. Wagner 

Wanner Electric Cerp., 6400 Plymouth Ave., =: Louis, 
Mo., Pres.—P. B. Postlethwaite; VP & Gee. Sales 
Mer.—E. H, Cheney; Sales Mgr.—J. A. Gel 

— Mfg. Co., E. R., 4611 N. 32nd St., Milwaukee, 

Sales Mer. aie fF Wagn 

wales /-_7 Hermiston core. “iT Battery Pi., New 
r 

Waite Mfg. Div. of Picker X-Ray Corp., 17325 Euclid 
Ave., Cleveland, O., Pres.—James Picker 

_Waldes —_ -I- Noor, ‘Inc., 47-52 27th St., Long Island 
A: ity, N. Y., Pres.—S. Wal des; Sales Mer.—R. Turkel 
alker & & George, 118 Amsterdam Ave., Passaic, 


J. 
Walker Mfg. Co. ef Wisconsin, Racine, Wis., Pres.— 
J. 8. Allan; VP—G. R. Walker 
Walker. Turner Co., Inc., 639 South Ave., Plainfield, 
- jy res Wm. B. Turner; Sec. & § 
Ink 
Phe & Tiernan Co., Inc., Belleville, N. J. 
allace Supplies Mfg. Co., 1300 Diversey Pkway, Chi- 
cago, Tll, Pres. & Sales Mgr.—Emil Metterhausen: 
Gen. Mer.—R, J. DeWitt 
Med Sales Corp., 95 Warren St., New York, N. Y. 
soll g Truck Co., 1001 Irving Ave., Ridgewood. 
Waltham Watch Co., Waltham, Mass., Pres.—F. C. 
woamaine : Mgr.—I. E. Boucher 
alworth Co., 60 E. 42nd St., New York, N N. ¥.. Pres. 
W <r, ak Holton, Jr. 
ard eer Elec. Co., 31 South St., Mt. Vernon, 
we Y., Pres.—L. Kebler; Sales Mgr.—A. A. Berard 
arner Aircraft Corp., 20263 Hoover Ave., Detroit. 
Mich., Pres.—w. 0. Warner; VP, Adv. & Sales 
yet. A. Faunce 
arner Gear Div., Borg-Warner Corp., 1106 E. ror 
9 +r ie, Ind., Pres.—C. S. Davis; VP & Gen. 
W —. Simpson; Sales Mgr.—E. S. Russey 
Warren Electric Appliance Co., Warren, Pa. 
Seaton Aircraft _& Transport Corp., Boeing Field, 
nor Wash., Pres. & Sales Mgr.—A. Elliott 


Washinaton Iron Wks., ,,, 1500 6th Ave. S., Seattle, 


Pres.—G. 
Waste" Orcanization, "Westport, Conn. 
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OISTURE—perica! 


Precision Metal Shielded Wire is the positive and 
absolute answer to shielding of one or more elec- 
trical conductors with aluminum or copper tubing 
against moisture, the enemy of all electrical 


circuits. 


30,000 feet up—or down—it makes no differ- 
ence in the performance of this remarkable ma- 


terial. Send at once for complete information. 








PRECISION BSTUBE Co 


SPECIALISTS IN ACCURATELY DRAWN TUBING AND METAL SHIELDED WIRE 
Factory: 3824-26-28 TERRACE STREET « PHILADELPHIA, PA. 


BRANCHES IN ALL PRINCIPAL CITIES SALES DEPT. 2957 214'" ST., BAYSIDE, L.1, NY 

















How a GLASS PLE PLATE 


helped airplanes land at night! 

















HE Army and Navy wanted a 

new type of airplane landing 
lamp ... like the G-E Mazpa “All- 
Glass” Sealed Beam auto lamps on 
your car, but with a practically flat 
lens to fit into the underside of a 
plane’s streamlined wings. 
To make the experimental model, 
General Electric engineers needed 
a certain sized piece of hard glass 
for the lens. They wanted it in a 
hurry. Rather than wait for a lens 
to be molded, they walked into a 
neighborhood hardware store and 
bought a Pyrex glass pie plate. Later 


they designed a filament that would 
give a beam of light twenty times 
more powerful than an auto head- 
lamp, anda glass reflector that di- 
rected the light just where it was 
needed. 

Finally, after weeks of intensive 
experiment, they developed the 
new G-E Mazpa Airplane Landing 
lamp, hermetically sealed against 
dust and dirt and impervious to the 
corrosive action of salt water and 
salt air. Today, on many fronts, 
these new lamps are helping our 
pilots get back to their fields safely. 


G-E MAZDA LAMPS 


GENERAL (3 ELECTRIC 


380 








This is the landing lamp that came 
from a pie plate. General Electric 
research has developed more than 
150 new designs and types of lamps 
for military uses. 

If you have a problem, whether it’s 
elimination of glare on anassewbly 
line or a special lamp for some in- 
tricate task, write General Electric 
Company, Lamp Department. 166- 
AV.2, Nela Park, Cleveland, (hio. 
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KOLD-HOLD 
“Hi-Low” 


for Fast, Accurate, 


Wide-Range Testing 


Test aircraft instruments, radio 
bat- 


teries, wire, metals and various 


receivers, transmitters, 


devices over a wide controlled 
temperature range with the 
KOLD - HOLD “Hi - 


chine. 


Low”? ma- 


An unusually large working 
space, combined with a wide 
Thermopane paneled door, of- 
fers maximum workability and 
visibility. Optional door and 


hand hole arrangements avail- 
able. 


KOLD-HOLD engineers are 
ready and willing to show you 
how to use the “Hi-Low” ma- 
chine to best advantage in 
meeting today’s demand for 
speed in production at no sac- 
Send for 


complete details, now. 


rifice in precision. 


NEW YORK — 1819 Broadway—Circle 63092 
CHICAGO — 201 N. Wells — Randolph 3986 
LOS ANGELES—1015 W. Second—Mich. 4989 


KOLD-HOLD MANUFACTURING CO. 


442N.Grand Ave., LANSING, MICH., U.S.A. 
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Waterbury Button i 835 S. 

Conn., Pres.—W. F. Kaynor; 
teibold 

Watertown Mfg. Co., The, 127 Echo Lake Rd., Water- 
town, Conn., Pres. & Gen. Mgr.—Joseph R. Neill; 
Sales Mgr.—G. James Caffrey 

Watson-Stillman Co., The, Roselle, N. J 

Waukesha Motor Co., Waukesha, Wis. 

Wayne Chemical Prods. Co., 9222 A. E. Copeland St., 
Detroit, Mich., Pres. & Gen. Mgr.—Edgar G. Behr 
Wayne Div., Bendix Aviation Corp., Wayne, Mich., Gen. 

Mer.—G. C. Fricke 
Weatherhead Co., 300 E. 13st St., Cleveland, O., Pres. 
—A. J. Weatherhead, Jr.; VP & Gen. Megr.—J. R. 
Cox; Avia. Sales Mgr.—H. Church 
5700 Avalon - es 


Main St., Wateroury, 
Sales Mer.— F. 


Weber Showcase & Fixture Co., Inc., 
Los Angeles, Cal., Pres.—Karl Weber; Gen. Mgr.— 
Frank Schwind; Sales Mgr.—J. L. Kaufhold 

Weems System of Navigation, Randall House, An- 
napolis, Md., Pres.—M. T. Weems 

Weidenhoff, Inc., Jos., 4344 W. Roosevelt Rd., Chicago, 
Iil., Pres.—E. N. Webber; Sales Engr.—R. E. Lee 

Weldit Acetylene Co., Detroit, Mich. 

Weldon Roberts Rubber Co., 351 6th Ave., Newark, 
N. J., Pres.—Weldon Roberts 

Weldon Tool Co., 3000 Woodhilp Rd., Cleveland, 0O., 
Treas. & Gen. "Mer.—C. A. Bergstrom; Sales Mgr.— 
J. H. Devlin 

Wellington Mach. Co., The, DeWolf St., Wellington, 
— Co., O., Pres.—R. E. Clisby; Sales Mer.—C. A. 


Gla 

Wellington Sears Co., 65 Worth St., New York, ¥.. 
Pres.—H. L. Bailey; Mer. Avia. Fabrics Div. =i M. 
Brigham 

Wellman Bronze & Aluminum Co., 2525 E. 93rd St.. 
Cleveland, O., Pres.—F. W. Wellman; VP Sales—H. 
Allchin 

Wells & Co., Inc., A. H., Waterbury, Conn., Pres.- 
I. A. Wells; VP & Gen. Mgr.—G. H. Wells; Sales 
Mer.—lL.. K. Hartman 

Weltronic Corp., 3080 E. Outer St., Detroit, Mich.; 
19001 John Rd. (Plant #2), Detroit, Mich., Pres.— 
Fred H. Johnson; Sales Mer.—J. A. White 

Werner Co., Inc., ’R. D., 380 2nd Ave., New York, 
), a oF Pres. & Gen. Megr.—R. D. Werner; Sales Mer. 

C. Petersen 
Wesley eg Co. .» 95 4th St., Brooklyn, N. Y., Pres. 
F . Wesley; Sales Mer fey Walenta 
Woodward Hgts. Blvd., Ferndale, 
. R. Smith; Gen. Mgr.—W. B. Dun- 
can; Sales Mger.—R. W. Ruckle 

West Bend Equip. Corp., West Bend, Wis., Pres. & 
Gen. Mgr.—A. H. Klumb; Sales Mer.—G. W. Ball 

West Instr. Co., 39 Bdwy, New York, N. Y., Pres.— 
Irancis West, Jr. 

Westcott Chuck Co., Inc., Oneida, N. Y., Gen. Mgr.— 
A. P. Barnaskey; Sales Mgr.—L. M. Carhart 

Western Aeronautical Supply Mfg. Co., Inc., 1729 
Standard Ave., Glendale, Cal., Pres.—Ernest Boyer: 
Bas Ch. Engr., Sales Mgr. & Pur. Agt.—Walton T. 

over 

Western Automatic Mach. Screw Co., Aircraft Prods. 
Div., Elyria, Ohio, VP & Gen. Mgr.—B. C. Franklin; 
Sales Mgr.—R. D. Oldfield 

Western Cartridge Co., E. Alton, Ill., Pres.—F. W. 
Olin; Sales Mgrs.—M. W. Acker (Brass), & (Actg.), 
G. M. Davis (Ammunition) 

Western Electric Co., 195 Broadway, New York, N. Y.. 
Pres.—Clarence Stall; Acting Mgr. Radio Div.— 
Charles R. Smith, 120 Broadway f 

Western Elec. Co., Specialty Prods. Div., 300 Central 
Ave., Kearny, N. J., Mgr.—F. R. Lack: Comm’) 
Sales—H. N. Willets: Avia. Sales—F. C.° McMullen; 
Govt. Sales—C. R. Smith . 

Western Felt Wks. & Acadia Synthetic Products Div. of 
Western Felt Wks., 4029 Ogden Ave., Chicago, IIl., 
Pres.—Henry Faurot; VP & Gen. Mgr.—Henry 
Faurot, Jr.; Sales Mgr.—J. A. Hessler 

Western Forge & Tool Wks., 209 Jefferson St., Oak- 
land, Cal., Owner & Megr.—George J. Kruse, Jr. 

Western Gear Wks., Lynwood, Cal., Pres.—P. L. 
Bannan, Sr.: VP & Gen. Mer.—B. A. Bannan; 
Sales Mgr.—W. G. Corey ; 

Western Po wg Co., 121 N. B’way, Milwaukee, Wis.. 
Pres. & Ch. Engr. — E. Bechmann; VP & Sales 
Magr.—E, W, Lueder ; ; 

Western -~. Co., 3498 Scooton Ave., Detroit, Mich. 

Western Mfg. & Supply Co., Kearney, Nebr., Pres.— 

. §. Beshore; Gen. Mgr.—I. DeRiese 

Westinghouse Air Brake €o., Wilmerding, Pa., Pres.— 
George A. Blackmore; Wks. Megr.—W. C. Landis; 
Gen. Sales Mer.—C. H. Beck 

Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
Mer. Aviation Sec. Industrial Dept.—W. McChesney : 
=. Aviation Dept., Industrial Engrg.—R. W. 


mel 

Westinghouse Electric & Mfg. Co., (Aircraft Application 
Dept), Lima, 

Weston’ Elec. Instr. Co., 614 Freylinghuysen_ Ave.. 
Newark, N. J., Pres.—Edw. Weston: Sr. VP Sales— 
Caxton Brown; Sales Mgr.—H. IL. Gerstenherger 

Wetzler Clamp Co., 21-18 41st Ave., Long Island City, 
LY 


be 
Wheelco Instruments Co., Harrison & Peoria Sts., Chi- 
cago, Ill., Pres.—Leo Wheeler; VP & Sales Mgr.— 
R. A. Schoenfeld 
Wheeler Reflector Co., 275 Congress St., 
Pres.—G. J. Henry; Sales Mger.—H. ‘A. Barnes 
— & Sons, Inc., S. B., 762 Military Rd., Buffalo, 
N. 


Boston, Mass., 


white & Bagley Co., 100 Foster St., Worcester, Mass., 

White Bres., 5th & Brannan Sts., San Francisco, Cal., 
Pres.—W. T. White; Sales Mgr.—J. A. Howatt 

White Co., David, 315 W. Court St., Milwaukee, Wis., 
Pres.—Charles O. Rothweiler; Gen. Mgr.—Theo. 0. 
Salzer; Sales Mgr.—E. C. Lucke 

White Dental Mfg. Co., S. S., 10 E. 40th St., New 
York, N. Y., Sales Mgr. Ind. Div.—George T. 
Latimer 

White-Rodgers Elec. Co., 1209 Cass Ave., St. Louis, Mo. 

Whitehead Stamping Co., 1665 W. Lafayette Blvd., 
Detroit, Mich., President—J. F. Whitehead 

Whiting Corp., Harvey, Ill., Pres.—H. D. Grant 

Whitney Chain & Mfg. Co., Hartford, Conn., Pres. & 
Gen. Mgr.—W. H. Whitney 

Whitney Mfg. Co., W. A., Rockford, IIL, 
& Sales Mgr.—H. C. Spengler 

Whitney Screw Corp., Nashua, N. H. 

— Wire Prods. Co., 624 E. Harry St., 

Owner—D. E. Varner 

Wickes’ Bros., 515 N. Washington Ave., Saginaw, Mich., 
Pres.—H. R. Wickes 

Wicks Organ Co., Highland, Il. 

Wickwire Spencer Steel Co., 500 5th Ave., New York, 
N. Y., Pres.—E. C. Bowers; Sales Mgr.—A. G. 
Bussman 

Wiedemann Mach. Co., 1815 Sedgley Ave., Philadelphia, 
Pa., Pres.—Otto F. Wiedemann; VP, Adv. & Sales 
Mgr.—Theo. A. Wiedemann; Gen. Mgr.—Ernest J. 
Rollings 


Pres., Gen. 


Wichita, 





TO 
SPEED UP WAR 
PRODUCTION 


Turco Products will help you 
speed up production by furnish- 
ing materials and methods 
which do a better, safer and 
quicker job in every depart- 
ment where desoiling, surface 
preparation or maintenance 
operations are handled. 


In preparation for anodizing 
or chromatizing; for phosphat- 
izing; for spot welding and 
weld-masking; for degreasing 
and decarbonizing of machine 
parts, and all of the operations 
listed on the coupon below, 
there is a thoroughly tested 
Turco Specialized Industrial 
Chemical Compound. 


TURCO PRODUCTS, INC. 
6135 S. Central Ave., Los Angeles 


Please send me FREE literature on mate- 
rials, methods and procedure pertaining to 
the operations checked below: 


NAME 





TITLE 


ADDRESS STATE 





FIRM 


VM INTERESTED IN THE OPERATIONS 


WHICH I HAVE CHECKED (:“): 

O Acid Pickling 0 General Plant 
Aluminum Spot Maintenance 
Welding 0 Hot Immersion 
Anodizing Cleaning 
Cadmium Plating [ Magnesium 
Chemical Vapor Processing 
Cleaning 0 Paint Camouflage 
Chromatizing Cleaning 
Cleaning Metals © Paint Department 
Before Processing Maintenance 

0 Cleaning Prior to ( Paint Stripping 
Plating [] Phosphatizing 

C1 Cold Immersion iL] Scale Removal 
Cleaning and Control 

0 Cold Spray (— Stainless Steel 
Cleaning Processing 

0 Floor Maintenance [J Steam Boiler 

CJ Glass Cleaning Maintenance 





oiler Tete) 
Los Angeles 

























All 4 with 1 
Set of Chasers 


Pe 






When you cut pipe, 
Cut lime and Work tv 
with this 


CUTTER 









| 


Ptifect a 


Faster and Easier with this self-contained 


Feicstb No. 65R 


- een you cut with this remarkabie No.65R are 








Re’ S why RIGaéib Cutters roll more 
quickly and easily through all kinds of 











clean, sharp and of micrometer accuracy —in all 4 


sizes, 1“ to 2"—a new quality in a self-contained die pipe are in the design of the tools. The 


stock. But you'll like also the easy floating cutting thin-blade wheel, for instance, coined from 


action, the 10-second tool steel and assembled in 


change to pipe size, the steel-bushed hub, makes an un- 


instant mistake-proof usually speedy clean cut. Heavy- 


work-holder without duty cutter frames are warp- 
bothersome bushings. proof, always cut true, are nicely 
balanced for easy work. 6 sizes 
for pire from "to 6". Also 
No. 42, 4-wheel short handle 


for cutting in close quarters. 


It’s a rugged steel and 
malleable tool with 
high-speed steel and 


chaser dies, assuring 


you long trouble-free Ask your Supply House. 


service. It pays you to — 
Tubing Cut- 
ter, with rolls — also 
cuts thin wall conduit. 






ask your Supply House 
No. 65-R, ratchet and plain, for the RIEAID 65R. 


one and two handle, cam or 
plate type workholders. 


All RIE31D Pipe Tools are 
sold through Supply Houses 


THE RIDGE TOOL COMPANY 
ELYRIA ¢ OHIO « U.S.A. 
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Industry 
steadies 


its ner 


Fk. CTUATING line voltages 
are no problem in plants where 
Sola “CV’s” take over. Power 
load surges may cause voltage 
variations as great as 30%, 
but the vital “nerve centers” 
of production lines continue 
to operate smoothly and with 
unerring precision. 

Day and night, without care 
or supervision, Sola Constant 
Voltage transformers maintain 
positive control over electric- 
ally operated instruments and 
machines. These transformers 
are available in standard units 
with capacities ranging from 
15 KVA, which can be used 
for an entire communications 
system, to the small 10 VA 
units for vacuum tubes. Spe- 
cial units can be built to meet 
unusual requirements. 


Note to Industrial Executives: The prob- 
lems solved by Sola “CV” transformers in 
other plants may have an exact counterpart in 
yours. Find out. Ask for bulletin 12CV-74. 


rs tn 
Transformers 


SOLA ELECTRIC CO. 
2525 Clybourn Ave. Chicago, Illinois 
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Wilber & Son, 545 Mission St., San Francisco, Cal., 
Owner—B. M. Wilber 
bag = ad & Williams Co., Park Square Bldg., Boston, 
fass. 
Wileolator Co., 1001 Newark Ave., Elizabeth, N. J. 
Wilcox Elec. Co., Inc., 14th & Chestnut, Kansas City, 
Wilcox; VP & Gen. Mar.— 


tes 
Wilcox-Rich Div., Eaton Mfg. Co., 9771 French Rd., 
Detroit, Mich., Pres.—C. I. Ochs; VP & Gen. Mgr.— 
R. H. Daisley; Sales Mgr.—H. G. Johnson 
bad a & Sons, Inc., John, 440 4th Ave., New York, 


Wiley, Inc.. R & W, 777 Hertel Ave., Buffalo, N. Y. 
Wiese Mfg. Co., 2000 S. 71st St., Philadelphia, Pa.. 
res.—Frederick Ww. Wilkening; Gen. Mer.—David A. 
Cowiig: Sales Mgr.—W. K. Lee 
Willamette Hyster Co., Portland, Ore., Pres.—Ernest G. 
Swigert; Gen. Mgr.—Eugene “Caldwell; Sales Mgr.— 
John Givens 
Willard Storage Battery Co., 246 E. 13lst St., Cleve- 
land, O., Pres.—S. . Rolph; VP & Gen. Mar.— 
Cc. E. Murray; Mgr. Ind. Sales—E. M. Sutherland 
Williams & Co., J. H., 400 Vulcan St., Buffalo, N. Y.. 
Pres.—A. D. Armitage; VP & Sales Mgr.—E. J. 
Wilcox 
Williams, White & Ce., Moline, Ill., Pres.—H. hg ne 
ve & Geiger, inc., 45 W. 27th St., New York, 
Pres.—Bertram Willis; Gen. Mgr. —Howard W. aS 
Willson Preds., Inc., 2nd & ay Sts., Reading, 
Pa., Pres. 4 Mgr.—Thos. A. Willson; Sales 


Cam; 

Wilmington Fibre Spevialty Co., Wilmington, Del., 
Pres.—J. W. Morris; Sales Mgr.—H. M. Romig 
Wilson &. H. ag 105 Chestnut St., Newark, N. J.. 
Pres. & Gen. Mgr.—H. A. Wilson; Sales Megrs.—L. 

Brock & A. N. Rohr 

Wilson, K. od 10 Lock St., Buffalo, N. Y., Pres.— 
K. R. Wilso 

Wilsen Welder. & Metals Ce., 6@ E. 42nd St., New 
York, N. Y. 

Wil-X- ‘Mfg. Cerp., 29 Ryerson St., Brooklyn, N. Y.. 
Pres.—E. A. Reynolds; VP Sales—R. L. Harrison 

Winborne Piastics Meulding Cerp., 3835 9th Ave., New 
York, N. Y., Pres.—E. L. Cournand; Gen. Mgr.— 
W. H. Winborne; Sales Mgr.—J. W. Sanders 

Winchester ... Arms Co., Div. of Western Car- 
tridge Ce. a 275 Winchester Ave., as Haven, Conn., 

Pres.—F. Olin; Wks. Mgr.—T. I. S. Boak; Sales 
Mgr. i E. Jenkins 

Winter Bros. Co., Wrentham, Mass., Pres.—John E. 

ee Gen. Mgr.—J. L. Cook; Sales Mgr.—W. R. 
TOO. 

Wipe On Corp., 105 Hudson St., New York. N. Y., 
Pres.—Roy B. Anderson; Gen. Mgr.—R. G. Dooling; 
Sales Mgr.—A. L. Adams 

Wiremold Co., The, Elmwood P. O., Hartford, Conn., 
Pres.—D. Hay es a; Sales Mer.—W. D. Ball 

Wittek Mfg. Ce, 4305 W. - Pil., Chicago, Ill., Pres. 
—Ben A. Tetzlaff; VP Gen. Mer. —Ciarence 
Tetzlaff 

Wodack Elec. Teel . 4627 W. Huron St., Chicago, 
Ill., Pres.—Oscar P Wodack 

Wolfe & Mann Mfg. Ce., 28th & Sisson Sts., Balti- 
more, Md. 

Wolf’s Head Oil Refining Ce., Oil City, Pa. 

Woll & Co., F. P., Church & Tacony Sts., Frankford, 
Philadelphia, Pa. 

Wolverine-Empire Refining Ce., 51 Madison Ave., New 
= Y., Pres.—E. W. Chase; Sales Mgr.—F. S. 

mit: 

Wolverine Tube Div. of Calumet & Hecla Consolidated 
Copper Co., 1411 Central Ave., Detroit, Mich., Gen. 
Mer.—Otto Z. Klopsch; Office Sales Mgr.—W. C. 
Gernhart 

Wood-Mosaic Co., Inc., Louisville, Ky., Pres.—A. D. 
MacLean; Sales Mar.—W. F. Franket 

Woodworth Co., N. A., Ferndale, Mich. 

Worcester Pressed Steel Co., 100 Barber Ave., Wor- 
cester, Mass., Pres.—John W. Higgins; VP & Gen. 
—— D. Draper; Sales Mgr.—Frederick J. 

iker 

Worcester Stamped [fAetal Co., 9 Hunt St., Worcester, 
Mass., Pres.—Frank E. Billings; VP & Gen. Mgr.— 
Carl F. Carlstrom 

Worthington Mower Co., Stroudsburg, Pa. 

Worthington Pump & Machy. Corp., Harrison, N. J., 
Pres.—Harry C. Beaver 

Wrought Washer Mfg. Co., 2198 S. Bay St., Milwaukee, 
Wis., Pres.—F. C. Doepke; Sales Mgr. —W. F. Disch 

Wyler Watch Agcy., 9 Rockefeller Plaza, New York, 


Wyman-Gordon Co., 105 Madison Ave., Worcester, 
Mass., Pres.—H. G. Stoddard; Sales Mgr.—F. E. 
Wellington 

as sen & Staff, Inc., 836 W. Hubbard St., Chicago, 


Y 


Yale & Towne Mfg. Co., Philadelphia Div., Philadel- 
phia, Pa. 

Yates-American Mach. Co., Radiator Div., Gen. Refrig. 
Div., Beloit, Wis., Pres. & Gen. Mgr.—Alvin Haas; 
Sales Mgrs.—V. E. Martin (Radiator Div.); C. P. 
Spalding & J. B. Edwards (Gen. Refrig. Div) 

Yoder Co., 5500 Walworth Ave.,+ Cleveland, O., Pres.— 
C. M. Yoder; VP & Gen. Mgr.—John Lucas: Sales 
Mer.—N. C. Rubin 

Yoho & Hooker Lumber Co., Youngstown, O., Pres.— 


Jud Yoho 

York Heating & Ventilating Corp., Philadelphia, Pa. 

Young Bros. Co., 6500 Mack Ave., Detroit, Mich., 
— & Gen. Mgr.—V. A. Fox; Sales Mgr.—R. B. 
ee 

Young Radiator Co., Racine, Wis., Pres. & Gen. Mgr.— 
F. . Young; Sales Mgr.—Contract Div.—G. J. 
Haislmaier 

Young Spring & Wire Corp., L. A., 9200 Russell St., 
pert, Mich., Pres.—L. A. Young; Sales Mgr.— 

tewart 


z 


Zagar Tool, Inc., 23880 Lakeland Blvd., Cleveland, O., 
Pres.—Walter Zagar 

Zapon Div. of Atlas Powder Co., Stamford, Conn., Pres. 
—Leland Lyon; Sales Mgr. (Finishes)—J. M. Howard 

Zapen-Keratel Div. ef Atlas Powder Co., Stamford, 
Conn., Pres.—Leland Lyon; Sales Mgr.—Gustave 
Gurska 

Zeiss, Inc., Carl, 485 5th Ave., New York, N. Y. 

Zenith Radie Cerp., 6001 Dickens Ave., Chicago, IIl. 

=e Ce., Burbank, Cal., Owner—Herman A. 

iero 





In close-precision 
aircraft adjustments 
... quick accuracy is 
insured by Laminum 
shims. From factory 
assembly to vitai field 
servicing! Laminum 
shims (easily peeled 
precision brass lami- 
nations) are cut to 
your specifications. 

Stock shim materials obtain- 
able from mill supply dealers. 
(Write us for shim application 
folder and Laminum sample.) 
Laminated Shim 
Company, Ine. 
80 Union St., Glenbrook, Conn. 


THE SOLID SHIM THAT 


FOR 
ADJUSTMENT 


383 
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Fighter planes, bombers, cargo planes, trainers, glid- 
g P So | 8 

ers... all types of aircraft today “fly with their Boots 
’ And, because of this fact, they'll fly lighter — by a million pounds. For 


Boots Self-Locking Nuts—the important anchor and channel types —are 












stamped from sheet metal. 


Besides making America’s planes a million pounds lighter, they save a 


million pounds in strategic metals. 


Government authorized, self-locking nuts . . . all-metal . . . “lighter and 


everlasting”. . . therefore better in operation and maintenance. 


Today engine manufacturers are making extensive use of another Boots 


item — the “Rol-Top,” all-metal nut. 


All of which means that we have better planes, and lighter planes... 


with less consumption of metal, when they fly with their Boots on. 
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HOW IT WORKS | & Boot Aircraft ae 
The Boots Self- Locking Nut is one-piece, all- 4 N 


metal-- withstands severest vibration. The top 





a 


(locking) section is displaced in a downward 


Nuit Corporation F 


Seon 
—_ 


t . direction . . locking threads are out of lead | - ‘a SLY reg wo wt 
: vat with |. bey carrying threads of lower section. lo ities 
ed Upon insertion ‘of bolt, top section of nutis | 
oll? extended to engage w rith threads of bolt. A | ki 
vi Ls Self-Locking Nuts 
tine constant force is thus established which locks | ~ 
ee nut firmly into position. Axial thread play is; for Application in All industries 
eme é 


eliminated. f 


GENERAL OFFICES: NEW CANAAN, CONNECTICUT 
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CHANCE VOUGHT AIRCRAFT foie 


- P 
ONE OF THE FOUR DIVISIONS OF THE UNITED AIRCRAFT CORPORATION 
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The AVIATION 


AINE STUBBLEFIELD, Washington 


E. EUGENE MILLER, New York 





JOHN FOSTER, JR., New York 


HERB POWELL, New York 





overnment Committee Plans Formulation 
Posiwar Inter-Nation Airline Policies 


First sicp toward interna- 
ional ag:eement on, and con- 
ol of, world airlines after the 
ar has been taken. Five gov- 
ent departments have 
ppmed 2 committee to formu- 
te a policy which will guide 
he role which the United 
ates is to play in the inter- 
ational air system. 
Statesmen everywhere be- 
eve that aviation will be one 
f the major instruinents of 
ew social, industrial, and 
mde relations between the 
ountries. There is contention 
of a revision of prewar poli- 
ies—when air routes were 
stablished between nations 
na trading basis (“If you let 
go there, you can come 
ere”) and when it was cus- 
mary to require very special 
mission for the nationals 
one country to fly non- 
eduled trips over another 
bountry. 
Two of the main questions 
e: Shall the United States 
dvocate freedom of world air 
pace, just as oceans are free, 
or aircraft of all countries to 
wherever they choose—or 
all we advocate sovereignty 
nd control of the air over 
ach country? Further, if we 
dvocate the latter, on what 
basis shall we propose to make 
eiprocal agreements with 
ther countries? 
Government departments 
epresented on the committee 
¢ War, Navy, State, Com- 
merce, Office of Emergency 
lanagement, and of course 
he White House, with the 
B meanwhile serving on 
hth the main and sub-com- 
nittee, 
The problem is decidedly 
motty, involving tariffs and 
arly all the phases of inter- 
ational relations. Once the 
S, policy is formulated, ne- 
tiations with other countries 
iMssibly through an interna- 
wwnal air commission) will 
ein, wit. a world program 
le goal. 
The United States is now 
merating nearly all of the 
tld transport mileage and 
ill possess, at the close of the 
at, a much larger amount of 
Fansport cquipment than any 
her country. This obvious 
vantage on our part already 
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has the British planning their 
postwar international air in- 
terests. Others, including Hol- 
land, France, Germany, and 
Italy, will want to regain their 
lost routes. 


AAF and Airlines Win 
Collier Trophy for ’41 


To the Army Air Forces and 
the airlines of the United 
States went the Robert Collier 
Trophy for 1941 in a special 
ceremony in Washington on 
Dec. 29. Vice-President Wal- 
lace, acting in behalf of the 
President, presented the cele- 
brated 32-year-old award, 
which is given annually to 
symbolize “the greatest 
achievement in aviation in 
America” during the foregoing 
year. 

Accepting the trophy for the 
AAF was Lt. Gen. H. H. Arn- 
old and for the airlines Col. 
Edgar H. Gorrell, of the Air 
Transport Assn. Collier’s Edi- 
tor William L. Chenery, Maj. 
Gen. H. E. George of the Air 
Transport Commend, Gill 
Robb Wilson of the NAA, 
which makes the annual 
award, and some 50 other 
representatives of the Air 





Forces and airlines witnessed 
the presentation. 

“Recognition is given to the 
foresight of those in the Army 
Air Service as well as our 
private airlines who have done 
the fundamental planning 
which has made possible the 
rapid expansion of the past 
two years,” said the Vice- 
President in tendering the 
scroll to Gen. Arnold. “Had it 
not been for this close cooper- 
ation in the 12 months before 
Pearl Harbor, which laid the 
foundation for a world-wide 
air transportation system, it is 
extremely doubtful that our 
forces could have achieved the 
success at arms they have dur- 
ing the first year of the war.” 

To Col. Gorrell he said: 
“Our thanks and appreciation 
to all of your airlines person- 
nel—the tireless executives, the 
pilots and the devoted me- 
chanics who pioneered in this 
field and thus were able to 
furnish that vital ‘know-how’ 
which has made world-wide 
air transportation a living, ace 
cepted fact.” 

The Vice-President also 
spoke of the “vital and too 
little known” contribution of 
the Army ATC and Naval ATS 
“in flying millions of pounds 
of strategic cargoes to assure 
us victory on the home pro- 
duction front as well as on the 
fighting fronts.” And he then 
forecast that the airports of 
the world “will be even more 


Press Association Photo 


AAF and airlines, “which laid foundation, then built world-wide transporta- 
tion system which proved salvation for our forces in field,” share Collier 
Trophy for 41. Photo shows presentation by Vice-Pres. Wallace (right) to 
Col. Gorrelt of ATA (left) and Lieut. Gen. Arnold, AAF chief. 





essential to the maintenance 
of a stable peace than Suez, 
Gibraltar, and the Panama 
Canal were in the past,” with 
aviation “tying the peoples of 
the world together.” 

This was the 26th presenta- 
tion of the trophy, which went 
initially (for 1911-12) to Glenn 
H. Curtiss for his hydro-air- 
plane developments. Since 
then, the awards have been 
made annually, except for a 
three-year cessation during 
World War I. 


Harris-Ewing Photo 
PRE-FLIGHT RUBBER SAVER 

For portability during pre-flight stage 
of construction, NAA equips its P-51 
“Mustangs” with wooden wheels. 
Later, when planes are “‘set to fly,” 
rubber tires are mounted. On wheel 
above, unidentified humorist has pen- 
cilled, ‘‘Do Not Inflate.” 





Vought-Sikorsky Revision 


Reconstitution of Vought- 
Sikorsky Aircraft — whereby 
the Chance Vought division 
will concentrate on the: devel- 
opment and production of 
combat-type aircraft, while the 
Sikorsky division will carry on 
development of the helicopter 
both as a military and com- 
mercial project—is announced 
by the United Aircraft Corp. 

Igor I. Sikorsky continues 
as engineering manager of Si- 
korsky and Rex B. Beisel 
meanwhile has been named 
engineering manager of 
Vought. For the present, both 
divisions, operated under the 
general managership of C. J. 
McCarthy, jointly will occupy 
the existing office and plant 
facilities in Connecticut. 
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@ Scott-Cast “40-E” Aluminum Alloy Castings mark an important metal- 
lurgical advance in the production of cast members for special equipment 
as well as for general aircraft construction. “40-E” castings combine, to an 
exceptional degree, high ultimate and yield strengths plus excellent shock- 
resistance. “40-E” castings require no heat-treatment—can be machined 5 
dovs after casting. These, and other important facts, are explained in the 


new, concise booklet shown above. Send for your free copy. 


LANCASTER, ** 
DESIGNE 
OF SPECIAL EQUIPMENT FOR THE AIRCRAFT INDUSTRY 


SUPPLIERS TO THE U. S. ARMY AND NAVY AIR 
FORCES AND LEADING AIRCRAFT MANUFACTURERS 








Job Stabilization Program Is Launched 
By Los Angeles Area WMC Committee 


Jobs of half a million war 
workers in the Los Angeles 
area were Stabilized, effective 
Jan. 18, under a far-reaching 
plan announced by the South- 
ern California Area War Man- 
power Committee, composed 
of both management and 
labor representatives. 

Requiring that workers in 
30 designated major divisions 
of essential work may not 
switch jobs unless they have 
a “certificate of availability” 
from the War Manpower Com- 
mission, the plan affects such 
worker classifications as air- 
craft, aircraft parts, produc- 
tion of metal shapes and 
forgings, and the several sup- 
plementary fields integral to 
the airplane industry. 

Among the management 
representatives of the com- 
mittee is W. G. Tuttle, Vul- 
tee’s director of industrial 
relations. 

The following three basic 
points of the stabilization pro- 
gram are accented by H. R. 
Harnish, Southern California 
WMC director and area com- 
mittee chairman: 1. An em- 
ployer shall hire a worker only 
upon presentation of a WMC 
“availability certificate’ furn- 
ished by the job applicant’s 
last employer or an authorized 
WMC agent. 2. The certificate 
shall be issued to a worker 
only when such change of em- 
ployment is in the best inter- 
ests of the war effort. 3. Em- 
ployers she not discharge or 
lay off any employee except 
where such action is necessi- 
tated by circumstances beyond 
the employer’s control or when 
such action is in the best in- 
terests of the war effort. 



























































Aimed at full ut: ization , 
manpower and wo nanpoy 
the plan is expected to restr 


undue migration, elimina; 
excessive turnover © © jobhoy 
ers, and stop “pi ating” y 
workers. 


The program’s op: ration yj 
be centered in all cal ys 
Employment Servi-e offing 
Availability certifica:es wij; 
issued in quadrup ‘cate, gy 
copy going into the records, 
the job seeker’s las employ 
(or authorized WM agent; 
the applicant has b: en uney 
ployed), one going t» the con 
mittee’s records, an the oti 
two being given tc the wo 
applicant. 

When an employee is hie 
he surrenders his -wo copia 
to his employer, w 10 retaiy 
on. copy and sends the othe 
to the WMC area office fy 
statistical and control py 
poses. 

An employee desiring @ 
move to a new job may file jj 
plea with his emplover and, 
collective bargaining ager 
meanwhile being required 
remain at his current wor 
Should issuance of the certif 
cate be contested, a War Ma: 
power Commission represent 
tive will review the case, a 
the employee, his bargainin 
agent, the current employe 
and the prospective employe 
all have a right to appear 
the hearing. 

Ruling of the WMC repr 
sentative may, within thr 
days, be taken by any ord 
parties to an Area War Mar 
power Committee appeals com 
mittee, which shall be equal 
composed of labor and ma 
agement representatives. 

















DOUBLE ACTION 


Foreboding “valentine” for Hitler and Hiro is this first vicw of doub 
assembly line at Consolidated’s Texas plant. In foreground, 2-24 “Liber 
tors”’ are getting combat modifications—yes, they’re now “fir, <-groomed 
well as “‘line-made.” And line in background is crammed with 
Picture shows only a smmo'l portion 


“Liberator Express” transports. 
factory. 
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AERONCA LIAISON PLANES RELY on SCOTT 


aneuvering on roadways and other restricted ianding areas calls for extreme skill of the pilot. Con- 
ibuting to this skill, Scott Steerable Full-Swivel Tail Wheel Assemblies respond with positive action, 
guiding the Army's efficient Aeronca Liaison Planes to safer take-offs and landings. * * Built to take 
he abuse of emergency service, Scott Tail Wheel Assemblies combine exceptional lightness and 
trength. Each Scott Tail Wheel Assembly is static-tested for shock resistance to guarantee dependable 
performance under the most exacting ground conditions. * * Scott 
Tail Wheel Assemblies are part of an ever-expanding line of special 
equipment for the air services—equipment which includes oxygen 
manifolds ... oxygen regulators...brake pressure units... control 
wheels... stabilizer yokes ...rudder horns... aileron bell cranks and 
Scott-Cast “40-E” aluminum alloy castings. Your inquiry on special 

oF cit $OUIPMENT FOR THE AIRCRAFT INDUSTRY equipment will receive prompt and confidential attention. 


ES 


SUPPLIERS TO THE U. S. ARMY AND NAVY AIR FORCES AND LEADING AIRCRAFT MANUFACTURERS 
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PLANE PRODUCTION SPEEDED 
BY GIANT LIGHT REFLECTOR 


















White cement floor reflects 61% more light on the under side of bomber wings 
and fuselages...20% more light on vertical working surfaces. This type of 
floor used in Boeing, Consolidated, Douglas and North American planis. 


IGHT-REFLECTING FLOORS, made with ees operate with greater speed and safety of better illumination and gives detaild 





Atlas White Cement, are acting to- ... reduce errors and spoilage of mate- information on the construction, mail C 
day as giant reflectors and diffusers of rials. They sharpen the vision of work- tenance and value of light-reflecti ¢ 
light in essential war plants. They chase ers who have defective sight... of older floors made with Atlas White cemengi, 
shadows from production and assembly men and of new workers who are work- Universal Atlas Cement Compa 

F lines. According to tests by General ing at a machine for the first time. (United States Steel Corporation Sul 
Electric in Consolidated Aircraft plant, White cement floors in aircraft plants _sidiary), Chrysler Building, New Yo 


this type of floor reflects 61% more light for Boeing, Consolidated, Douglas and = City. 

on under-side surfaces of planes than North American are showing their su- 

does the gray concrete floor in the same _ periority over darker floors. In installa- 

plant. These tests also showed that the tions already made they have repaid orices: New York, Chicago, Philadelphi 

white cement floor produces 20% more __ their initial cost quickly. They can be Boston, Albany, Pittsburgh, Clevela 

illumination on vertical work surfaces cleaned and kept white simply and Minneapolis, Duluth, St. 

than does the gray cement floor. economically. Louis, Kansas City, Des 
By providing this increased illumina- Write foranewbook,“LIGHTFROM Moines, Birmingham, 

tion, light-reflecting floors help employ- FLOORS.” It tells about the advantages Waco. 


“J ATLAS 
WHITE CEMENT 


FOR LIGHT-REFLECTING FLOORS 


oe, 










pee Ee CSR MR ND Mined! memes rome wee) ce tome 
Universal Atlas Cement Company 
Chrysler Building, New York. N. Y. 


Please send me copy of new 100k, “Lig 
from Floors.” a 
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sircraft Tailor Shops” 
fit Planes for Action 


ine them “aircraft tail- 

rege ee the OWI has 
pw relecsed a short news 
ory on ihe little publicized 
odification centers where 
andard mass-produced war- 
lanes are altered to meet the 
prying < mbat requirements 
, the far-flung fronts. 
Revealing to the public that 
here are « chain of these cen- 
rs oper: ted by airlines and 
craft fuctories under super- 
jon of the AAF Material 
pmman's Production Di- 
jon or directed by the Air 
orces at air depots, the item 
s how the planes—often 
avy as well as Army—are 
rviced with the pertinent 
mmouflase shades, added fly- 
bg range. increased bomb ca- 
city, eic., Specifically called 
yr by the Arctic, desert, or 
mgle operation planned. 
Mention is made of refitting 
fartin Marauder bombers as 
pedo planes, equipping Maj. 
ten, Doolittle’s Japan-raiding 
orth American Mitchells, and 
rooming the Consolidated 
iberators which last spring 
asted the Rumanian oil 
elds. 


alt 22 Airport Jobs 


Construction on 22 airport 
nojects in 13 states has been 
alted or curtailed by the 
WPB to conserve war mate- 
ials, All CAA-sponsored, 16 
alled for field developments 
nvolving a $13,851,817 total 
penditure, while the other 
ix involved new lighting fa- 





. 


cilities to cost about $300,000. 
Airport work, billed at from 
$394,000 to $2,880,000, was 
stopped immediately at No- 
gales and Willcox, Ariz.; Mi- 
ami, Fla.; Mason City, Iowa; 
Donaldsonville and Ruston, 
La.; Natchez, Miss.; Helena, 
Mont.; Saranac Lake, N. Y.; 
Cushing, Okla.; Wilkes-Barre, 
Pa.; Georgetown, Tex.; Mont- 
pelier, Ida.; Devil’s Lake, N. 
D.; and Santa Fe and Artesia, 
N. M. 


New Army Pilot Training 
To Utilize CAA Facilities 


Expansion of its program 
for combat-and-service pilot 
training is now announced by 
the AAF, which plans to use 
some 100 colleges throughout 
the country as training cen- 
ters, choosing the institutions 
according to thefr convenience 
to airfields. The courses are 
to begin in April. 

In this move, it is stated 
that maximum use of existing 
CAA facilities will be effected 
through Army-CAA coopera- 
tion. Meantime, the new desig- 
nation CAA WTS (War Train- 
ing Service) replaces the CPT 
identification formerly em- 
ployed. 

There will, it is understood, 
be two divisions in the new 
set-up: First, transport or in- 
struction-work training for 
men deemed not suited for 
combat flying; second, special 
qualification courses for pros- 
pective cadets prior to their 
entrance into regular AAF 
schools. The number of men 
to receive the latter training 
will depend on facilities avail- 





International News Photo 


UNITED TESTS ITS CO-AXIAL PROPELLER 
Dual-rotating constant-speed airscrew, product of United Aircraft’s Hamilton 
Standard Propeller Division, is here seen mounted.on plane at Rentschler 
field, where first test hop was made. Twin three-blader employs co-axial 


shafts, 
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CAN RELAYS SOLVE YOUR 


PROBLEMS? 


F SO, which type? How will it be used? What combination 

of coils and contacts will be needed? These and similar 
questions on electrical control are facing makers of war prod- 
ucts every day. There’s an easy, sure way of getting the right 
answer— 

You can obtain skilled aid in selecting the right relay, step- 
ping switch or other control part for your product by calling 
in an Automatic Electric field engineer. He can place at your 
disposal the technique gained through a half-century of experi- 
ence inthe designand application of control de- 
vices. He can help you save design time, reduce 
your costs, insure reliability of your product. 

Helpful, too, is our new 80-page catalog 
—a storehouse of useful data on electrical 
control apparatus and its uses. Write us for 
your copy, or telephone our nearest office. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago, Ill. 


Relays | 


AND OTHER CONTROL DEVICES 


AUTOMATIC 
BLECTRIC 





eCR 


TAG 
Stantardl 


te 


Made to Army-Navy specifications in regular assem- 
blies known as Types AN130, AN135, AN140, and 
AC150 (designating specific combinations of cable 
eye, pin eye, and fork ends). Two styles are available, 
Long and Short, as shown in the picture above. Short 
styles in various sizes have tensile strength ratings 
from 800 to 4600 pounds, Long styles from 1600 to 
17,500 pounds. Components may be ordered sep- 
arately for ultimate combination on the manufac- 
turer’s final assembly line. Rigid quality control 
maintained throughout all manufacturing operations. 
Made on high production precision machinery, for- 
merly used on commercial products. 


"AERO-SEAL” HOSE CLAMPS 


This new type of hose 
clamp can be applied | 
without removing the 
hose from the pipe or 
coupling. As shown, 
the spring steel band 
can be opened up to 
slip over the assembly. 


Extra-long take-up in the band gives maximum size 
coverage with a minimum number of clamp sizes. 
Uniform squeeze is obtained by a belt-like tightening 
action. Easy operation, with worm and worm gear 
action. Slotted head on screw has rim to prevent 
screwdriver from slipping. Design extremely com- 
pact. For hoses 1” diameter and larger. Quality con- 
struction throughout. 


WRITE FOR LITERATURE 


Circulars on Aircraft Standard Parts products 
will be sent promptly on request, giving full 
engineering data and prices. Our products are 
backed by fifteen years’ experience in this field. 


AIRCRAFT 
STANDARD PARTS CO. 


1711 Nineteenth Ave. 
Rockford, Illinois 





able. Many such men are re- 
ported now in the Army en- 
listed reserve awaiting call. 
In this precourse they will be 
given up to 10 hr. of flying 
training by CAA instructors. 


Test Hop ‘‘Caravan’’ 
And ‘‘Constellation’’ 


Curtiss-Wright’s C-76 Cara- 
van plastic- bonded plywood 
cargo plane has now been test 
flown several times at the com- 
pany’s Midwest plant. Mean- 
while, the Constellation, new 
Lockhead 4-engined transport, 


has also been put through its 


initial paces in the air. 
Especially short takeoff and 
fast climb, facilitating opera- 
tions out of small fields, are 
reported features of the Cara- 
van. Other than in undercar- 
riage and engines, there is 


very little metal in the craft. | 


Some parts are of plywood, 
three- to nine-ply, some are 
of straight lumber, and major 
tail sections are molded. 

The Army has ordered 1,200 
C-76’s from Higgins Aircraft 
(Jan. AVIATION, page 279). 


Curtiss-Wright will cooperate | 


with the latter firm on this 
strictly Army-Higgins con- 
tract. 

The Lockheed Constellation 
mounts four 2,000 hp. Cyclone 
18 powerplants, cruises at 20,- 
000 ft., and is capable of rising 
to 35,000. D~ igned to be a 
TWA passenger airliner, the 
initial model and its successors 
will go to the Army for the 
duration. (For photos and 
technical data on these newly 
tested planes, see this issue’s 
directory section and -specifi- 
cation tables.) 


Army Buys 3. Helicopters 


Washington (AvmATION 
Bureau)—That it has pur- 
chased three helicopters—two 
Sikorsky SV-300’s and one 
Platt-LePage—has now been 
revealed to AvIATION by the 
Army. The craft are under 
experimentation looking to- 
ward possible military use, 
thus tokening the considerable 
speculation among aviation 
people re possibilities of heli- 
copter adaptations in war. 


New Modification Center 


With the “starting through” 
of Consolidated B-24 bombers, 
the new large modification 
center in Alabama began ac- 
tivity in late January. Perma- 
nent structures at the center 
are scheduled for completion 
in June, and personnel is to 
reach some 17,000. Designer, 
builder, and operator of the 


base is the Bechtel-McCone-* 


Parsons Corp., already noted 
for engineering and construc- 
tion of a 14-way shipyard for 
the California Shipbuilding 
Corp. 





British Cvnbine Phoy 
MINESWEEPER OF AIR 

“Wellington” fitted 
magnetic-coil hoop i 
answer to Nazi magnetic mines. Cyr. 
rent, set up in hoop by Ford v.g 
auxiliary engine, explodes mines 
when plane passes. But job is hazard. 
ous for mine-sweeping skymen be 
cause sudden blasts severely jo| 
their aircraft. 





$$$ =. 


Mail Rate Petitions Denied 


Petitions of the Postmaster 
General seeking reconsidera- 
tion of the CAB’s opinions and 
orders in the American, East- 
ern, Latin-American, and 
Panagra mail rate cases have 
been denied by the board. 

Asked was the fixing of mail 
rates which would result ina 
refund by the air carriers to 
the Post Office Department of 
mail compensation already 
paid. It was contended that 
the board’s duty was to fix 
rates during pendancy of the 
proceeding, which would have 
called for refunds in the cases 
challenged. Further, the PMG 
held that the board’s new 0.- 
mill per lb.-mi. rate granted 
in the Eastern and American 
cases was too high, 


CAC Opens Parts Plant 


Consolidated Aircraft Corp. 
reports that the new $14,000,- 
000 parts building, added by 
its Texas division to furnish 
components for B-24 Liberator 
and C-87 Liberator Express 
planes, is now in production. 
The new plant was necessl- 
tated by production demands. 
which were further augmented 
when, last April, the division 
turned out its first plane 100 
days ahead of schedule. Parts 
formerly supplied by ‘the com- 
pany’s California factory will 
now be produced “next door 
to the assembly lines. The 
new plant will be operated 24 
hr. a day. 


Lt. Col. Sherman B. Altick 


Word is received of the 
death, following an iliness 0 
several months, of Lt. Cdl. 
Sherman B. Altick, AAF, whe 
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iami Caribbean Service 
eing Held Up by Navy 


Washington (AVIATION 
bureau) —- Proposed certifica- 
fl he CAB of about seven 
irlines to cover the Caribbean 
region from Miami has been 
held up by the Navy. Some 
months ago, CAB invited bid- 
ers on these routes, without 
pecifically setting forth the 

In order to qualify, 
tidders had to have equipment 
not otherwise effectively par- 
icipating in the war effort. 
sven were found eligible, and 
apparently they were about to 
pe certified. 

Records indicate the board 
iself initiated the call for 
bids. However, qualified per- 
gns say the request actually 
yas originated by either the 
Army or the Navy in a move 
to expedite transport of stra- 
tegic supplies to Caribbean 
pints and help remedy the 
shortage of surface shipping. 

Whether easing up of the 
Axis threat through French 
possessions, decline of the sub- 
marine menace, or some Army- 
Navy clash over jurisdiction 
curbed certification of the new 
services could not be learned. 
Word has circulated in the 
CAB that the Navy had sug- 
gested taking over any Carib- 
bean operations under its own 
Air Transport Service. The 
situation is further compli- 
cated by the fact that a Brit- 
ish line is included in the pic- 
ture, : 





Women in Air Training 


Request has been made for 
the services of WAAC’s to re- 
place enlisted AAF men now 
needed for combat duty. More 
than 25 technical jobs will be 
taught the women, with ’chute 
rigging, bombsight repairing, 
weather observing, and glider 
instruction newly added.... 
Women pilots have now gath- 
ered in Texas to train for 
ATC ferry duty. “Jackie” 
Cochran heads the school... . 
Curtiss-Wright will pay for 
the training of 800 college 
women at eight engineering 
schools. Later, they will get 
positions in either the air- 
frame or propeller divisions. 
... The Navy will open five 
schools to train enlistees of 
the Women’s Reserves to be- 
come aviation machinists’ 
mates, metal smiths, Link 
trainer instructors, aerograph- 
ers’ mates, and ’chute riggers. 
... In Tennessee, ten women 
pilots have become instructors 
guided by Phoebe Omlie. 


C: E. Firm Anniversary 


Completion of ith 45th year 
was celebrated recently by 
the Chambersburg Engineer- 
ing Co., Chambersburg, Pa. 
Founded by W. H. Derbyshire, 
the company is maker of drop 
hammers, presses, and the Ce- 
costamp, special impact 
stamping machine for the 
aviation industry. First ham- 
mer order was received by the 
company in 1898. “And that 
hammer,” states Pres. E. C. 
Clarke, “is still operating.” 


Produce Wickwire Props 


Production of the new Wick- 
wire variable pitch, fully auto- 
matic, special-wood propeller 
is announced by Pres. E. C. 
Bowers, Wickwire Spencer 
Steel Co. While the airscrews 
will currently be made for war 
purposes only, a wide postwar 

(Turn to page 396) 
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DRILLED FILLISTER HEAD MACHINE SCREWS 


Used in many assembly operations and hence 
available in several types and a wide range of 
sizes. Low-carbon screws, for ordinary uses 
where high strength and close tolerances are 
not required, made to Air Force drawings 
ACS500A and ACS01A. Heat-treated nickel 
steel screws, for more particular applications 
where screws are appreciably stressed, con- 
form to Army-Navy drawings ANS502 and 
AC503. For close positions, where double 
cross-drilling is desirable, nickel steel screws 
conform to Navy drawing NAF-1164. Plating 
is bright and uniform. Nickel steel items 
identified by “X” on head. 





STEEL DRILLED HEAD AIRCRAFT BOLTS 


Generally known 
as “Engine Bolts” 
and widely used 
in aircraft con- 
struction where 
bolts with heads 
drilled to accom- 
modate lock wire 
are required. 
Holes drilled through all faces to meet center hole in top of hexagon 
head. Made of heat-treated nickel steel to conform with Army-Navy 
specifications, in types AN73 through ANS81 and sizes up to 6” length. 
Also in coarse thread (NC3) or fine thread (NF3) styles. Carefully 
inspected and tested for quality, accuracy, and uniformity. Cadmium 
plating conforms to AN-QQ-P-421. Identified by “X” on head. 


THREADED TAPER PINS 


Specially-designed pins, generally used 
in aircraft construction in place of com- 
mercial taper pins. Made to conform 
with Air Force drawing AC386 in sizes 
from 1 through 5. Can be furnished 
with threaded end either drilled or not 
drilled for cotter pin. Material is nickel 
steel of Army-Navy AN-QQ-S-629 
specification, cadmium plated in accord- 
ance with AN-QQ-P-421. Centerless 
ground after hardening to insure ac- 
curacy and uniformity. Companion 
AN975 washers also available. 


CATALOG AND ENGINEERING DATA 


Send for your copy of new Catalo 
No. 101, showing complete prices an 
engineering data on Hexagon and 
Drilled Head Bolts, Clevis Bolts and 
Pins, Fillister and Washer Head 


Press Association Photo 
GLIDER FOR MARITIME MISSIONS 

Our Navy’s newest sky weapon, the Bristol XLQ-1 amphibian glider, was 

recently put through paces. Towed aloft by PBY “Catalina,’’ wood craft 

— twice after release was tripped, then landed on river. It is 40-ft. 

ong, has 72-ft. span, and will carry twelve men, 


Screws, and Threaded Taper Pins. 


AERO SCREW COMPANY 
19th Ave. at 12th St., Rockford, Illinois 
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power demands for individual planes gr New York. 


Aircraft electric systems designed and manufactured b¥ 
General Electric make possible the automatic control a 
many different flight operations. The degree of secrecy r 
quired is so great that we cannot publish information about, 
these integrated systems now. We are glad, however, t@ 
discuss the application of automatic electric systems to air 
craft with design and production engineers. 


GENERAL & ELECTRIC 


6745-3-8290 





FLECTRIC) 


AGE REGULATOR 


G-E voltage regulators, to maintain correct volt- 
age, and relays to control generator current flow 
complete the electric generating system. Each of 
the three units is designed to function with the 
others as part of a co-ordinated system. 


The Army-Navy “’E’’, for Excellence 
in the manufacture of war equip- 
= ment, now flies over six G-E plants 
employing 100,000 men and women. 
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WrapLock 


America’s Most Efficient “Strip 


PRODUCTS 
COMPANY 


Mount Vernon,N.Y. 





civil-flying use of them is 
foreseen by the company, 
which points to their applica- 
bility to the family-type plane. 


Air Priority Granted 
For Emergency Imports 


WPB has announced devel- 
opment of a special air cargo 
priority certificate to fit into 
the world-wide service for the 
import of strategic cargoes. 
Loadings in question, under 
control of the Army and 
Navy transport commands, 
are arranged by the Board 
of Economic Warfare through 
government procurement 
agencies. 

A system of WPB priorities 
and quotas covering all stra- 
tegic goods suitable for air 
transport has existed since 
last April. To this is now 
added the special certificates 
covering emergency shipments. 
Private importers and govern- 
ment agencies likely to require 
air transportation for their 
purchases abroad can make 
application to WPB for the 
certificates. 

The new arrangement will 
make maximum use of the 
routes, to the end that planes 
carrying combat units out- 
bound may subsequently re- 
turn with materials which 
otherwise would be difficult to 
import. The priorities list as- 
sures use of such available 
space for the most vital 
cargoes. 


Flight Strips See Action 


That flight strips, more than 
a score of which have been 
completed or are under con- 
struction, have already figured 
in some 15 emergency landings 
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company States it is 
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. . . Officials now say 
Navy, too, plans to | 


solidated Liberator 


... PAA has broken 


averag- 


‘al delay 


f flying, 
that the 


ise Con- 
bombers, 


ground 


for a million dollar hangar 


| building in Florida. 


Simul- 


taneous servicing of 12 to 18 


planes, depending 


on. their 


size, will be permitted in the 
new structure. ... Not only 
trainers, but fighters (Mu- 
tangs) and bombers as well 
are now being built by North 


American Aviation’s 


plant. 


Texas 


Sixteen Piper Aircraft Corp. 
pilots speedily had more than 
100 Army L-4 and Navy HE-1 


craft airborne when, 


on Dee. 


30, the flood-swollen Susque- 
hanna River threatened to 
make them all waterborne. In 
zero-zero weather, the flyers 
hopped menaced ships out of 
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QUICK-EXIT “DRAWBRIDGE” 


To speed battle landings of airborne troops, British Horsa glicer fea 
“drawbridge” type fuselage panel. Here, “down and at ’em” soldiers pra 


split-second starts from the big engine-less transport. 
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Cub-Haven Airport and over 
to higher ground, then hur- 
ried back by auto for more 
until the job was done.... 
proposa! by Dr. Sanford A. 
Moss, General Electric expert, 
; integral powerplants 
loped which are read- 
changeable between 
and British war- 
uselages. He envisions 
ising of international- 
jard units—comprising 
-tion of nacelle, en- 
}0-supercharger, gen- 
_ propeller, and acces- 
_tor attachment to 
ized nacelle fire walls 

>» country’s planes. 


an Propeller Corp., 
Corp. subsidiary, has 
purchas¢ ad additional machin- 
ery and equipment increasing 
: nt plant capacity by 
30 percent. Its hollow-steel 
are used on AAF 
;.. . . Mexico City re- 
ports arrival of a number of 
US.-built patrol planes for 
coast defense duties. Further, 
the Mexican Navy is said to 
be negotiating for U.S. tor- 
yedo planes. . . . Though thou- 
ands of “green” workers have 
been added by aircraft fac- 
tories, a recent Aero Chamber 
survey indicates that, over all, 
the odds against an employee 
haviag an accident on the job 
is only about 300 to 1. This 
means the 1939 rate of 15.3 
yer 100,000 man hours—which 
wasn’t considered excessive— 
has been bettered by more 
than 50 percent. 


Substantial savings to the 
zovernment in airplane costs 
will be realized, states the 
OWI, as a result of a reduc- 
tion of 2c per pound in the 
base price of virgin mag- 
nesium, and other new reduc- 
tions by the Dow Chemical 
Co, pioneer and largest pro- 
ducer of magnesium. High 
war volumes made the new 
economies possibles. . . Chrys- 
ler reveals that its new Dodge 
Chicago plant, hailed as the 
world’s largest manufacturing 
unit, will consist of 15 build- 
ings, one of them big enough 
to cover 50 city blocks. It is 
scheduled to make aircraft 
engines. .. . Consolidated has 
perfected a device known as 
the Bal-O-Dial to aid pilots 
computing the loading bal- 
ance Of their planes. All such 
actors as the weight of the 
armen, gasoline, oil, bombs, 
aid ammunition are consid- 
ted by the gadget, which sup- 
lies the calculations in a 
minute or two without need 
for higher mathematics. 


lew British Transport 
Britain has a new transport 
lane model — the York —in 

woduction. While it is under- 


ils and maker’s name 
‘ave not been given. 
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Square D Co. has completed 
arrangements with the Na- 
tional Bank of Detroit and 
participating banks for a reg- 
ulation V loan of $10,000,000 
to provide additional working 
capital required for’ the 
financing of war production 
contracts. Northeast Airlines, 
Inc., also, has negotiated a V 
loan for $1,500,000 from Bos- 
ton banks to finance expan- 
sion of facilities placed at the 
disposal of the United States 
Army. 


Aviation Capital, Inc., has ap- 
plied to the SEC for an order 
declaring that it has ceased 
to be an investment company 
within the meaning of the in- 
vestment company act of 
1940. 


Beech Aircraft Corp. sales in 
the fiscal year ended Sept. 30, 
1942, totaled $59,592,953, more 
than seven times the $8,062,- 
204 deliveries reported in the 
previous year while net profits 
amounted to $2,417,819 or $6.04 
a share compared with $471,- 
715 or $1.17 a share in 1941. 
While a refund of $7,200,000 to 
the government was deducted 
from 1942 operations, the War 
Department has proposed a 
downward adjustment of net 
income that would amount to 
$2,715,375, before federal and 
state taxes. The company re- 
jected the proposal, but the 
year’s earnings are subject to 
any renegotiation agreement 
the company and the govern- 
ment may agree upon. 


Pan American Airways Corp. 
is reorganizing its Brazilian 
subsidiary, Panair do Brazil, 
with a capital increase to 
$1,500,000. The reorganization 
will offer Brazilian capital a 
large participation in future 
earnings. 


Vultee Aircraft, Inc., after ac- 
quiring 6,320 shares of its 
cumulative preferred stock 
last year, retired all holdings 
before the year-end. 


North American Aviation has 
increased its contract with 
Defense Plant Corp. to pro- 
vide additional plant facili- 
ties in Texas at a cost in 
excess of $1,250,000, resulting 
in an over-all commitment 
with DPC of more than 
$34,000,000. 


Transcontinental & Western 
Air, Inc., has reported net 
profit of $1,531,665 or $1.61 
a share for the nine months 
ended Sept. 30, 1942, as 
against a net loss of $49,204 
in the like 1941 period. Only 
a small fraction of these earn- 
ings resulted from fees under 
war contracts. 


By RAYMOND HOADLEY 


TO MEET the government’s program calling for double war- 
plane production this year, the aircraft manufacturing con- 
cerns, taken on the average, obviously will establish vastly 
larger delivery records in 1943, and meanwhile there will be 
considerable more aid from the automotive industry, now 
highly augmenting its contribution which was but 25 per- 
cent of the total aircraft output last year. 

Bendix Aviation Corp., for example, whose sales sky- 
rocketed to approximately $460,000,000 in 1942 from $156,- 
000,000 in 1941, anticipates deliveries valued at better than 
$900,000,000 this year. Despite the prospective increase in 
sales, however, earnings for the aircraft makers this year 
probably will not run very much higher than the net 
income shown in 1942 because of war taxes and the ever- 
present renegotiation-of-contract situation. 

Thus the mere announcement of stepped-up operations 
and increased orders has long since failed to cause the 
stock market flurries in aircraft shares which were so fre- 
quent before the war. 

Airline stockholders, on the other hand, face a year which 
may bring considerable change in the present status of 
their holdings. The present trend of increasing revenues 
and declining costs is likely to level off shortly, for there 
appears little possibility of the lines receiving more equip- 
ment for their regular domestic routes. Then, too, all 
coming CAB decisions will be watched with interest, since 
the hint already has been given out that this regulatory 
body believes the airlines have reached the point where 
they can operate without government <cirmail subsidy. 
At the same time, agitation has started for lower passenger 
rates. 

Increased airline earning power this year may depend 
largely on how profitable the industry’s war transport con- 
tracts with the government turn out. Fundamentally, it is 
all a matter of whether Washington is going to allow the 
airlines currently to accumulate a little “fat” in prepa- 


ration for the tremendous postwar job that awaits them. 








T. E. Braniff, president of 
Braniff Airways, Inc., stated 
in a recent report to share- 
holders that “current pros- 
pects for increased volume of 
business are decidedly favor- 
able. The opportunity which 
has been afforded us to par- 
ticipate actively in the war 
effort is one which has been 
greatly appreciated and it has 
added to the morale of the 
whole organization.” 


Studebaker sales of war goods 
in 1942, including aircooled 
aircraft engines, totaled $215,- 
000,000, and they should mount 
to approximately $350,000,000 
in 1943 since production 
reached its peak last mid- 
year. Another automotive 
company, Packard, which 
makes British Rolls Royce en- 
gines, estimates 1943 sales vol- 
ume at $300,000,000 as com- 
pared with $206,000,000 in 1942. 


Waco Aircraft Co. reported 
net earnings of $133,759 or 
92c. a share for the fiscal year 
ended Sept. 30, 1942, as com- 
pared with $192,107 or $1.32 a 
share in the 1941 year. 


Solar Aircraft issued a semi- 
annual report for the six 
months ended Oct. 31, 1942, 
showing sales of $8,261,317 
compared to $8,553,300 for the 
full fiscal year ended April 





30, 1942. Net income for the 
six months was $1,517,843 
compared with $685,384 for all 
of the preceding year. Suffi- 
cient business is on the books, 
according to Edmund T. Price, 
president, to keep all plants 
at capacity operations for the 
greater part of 1943. 


United Air Lines and two sub- 
sidiaries have been awarded 
$364,423 as compensation for 
services owed by the govern- 
ment prior to cancellation of 
the air mail contracts in 1934, 
but the Court of Claims re- 
jected the line’s’ suit for 
$2,477,774 damages growing 
out of the contract annul- 
ment. It is expected the case 
will be carried to the Supreme 
Court. 


Republic Aircraft Corp. and 
Maj. A. P. de Seversky have 
“amicably settled and ad- 
justed” their troubles out of 
court, according to Ralph S. 
Damon, president of the com- 
pany. The. major had filed 
suit in 1940 for $2,497,069 for 
services rendered and has had 
a $20,000,000 stockholders suit 
pending for several years. 


Aircraft Accessories Corp. be- 
gan payment of a dividend of 
15c per common stock share 
on Dec. 18. Dividend was 
voted by board of directors on 
Nov. 27. 
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L wartime we expect our fighters to have 
better guns for knocking off Nazis than we keep 
around home for knocking off squirrels. 

In wartime we are glad to use our cars a lot 
less so the boys in Africa and Australia can 
use their tanks and planes a lot more. 

In wartime we are proud to turn over our 
factories to build products that fight, instead of 
the things of peace. 

In wartime we are happy to buy bonds that 
help carry something more than moral support 
around Murmansk way. 

But how far personally are we really willing 
to go to help win the war? 


There are men who hid hundreds of gallons 
of gasoline in their basements before rationing. 

There are women who tucked their closets 
full of sugar before the lid went on. 

There are people who wore themselves foot- 
sore buying up coffee before it was restricted. 

These folks perhaps have no sons in the Sclo- 
mons, or husbands, brothers or relatives in Africa. 

They perhaps feel only the cold wind on 
their necks when they uncover for the Star- 
Spangled Banner. 


They for sure are in the minority—there 


BORG-WARNER CORPORATION, 


just can’t possibly be more than one American 
worm to every thousand American patriots, 
As makers for years of essential parts for auto. 
mobiles and airplanes as well as products for 
home and farm, we believe the way Americans 
are wearing their “A” cards indicates the spirit 
with which they will meet all other forms of 


wartime sharing and rationing. 


We believe the true American breadwinners 
and housewives and their thinking children— 
and there are 130 million of them—see the ad- 
vantage of all Americans at home sharing alike 
—see the need of first providing adequate food 
and supplies for fighting forces and fighting allies. 


* * * 


We believe if there isn’t as much food or gas- 
oline or clothes to permit everyone to have as 
much as he wants, the supplies that are avail- 
able should be divided as equally as possible 
so that all may have a fair share. 


We believe rationing should be maintained 


only as long as these wartime needs are present. 


We believe rationing in wartime is not regi- 
mentation 
—it is merely applying the Golden Rule clea 


across the board in a good cause. 


Chicago 


Makers of precision products... 
on the road, in the sky, on the farm, in the home 
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PAUL E. 3ICHTER, TWA’s 
executive vice-president, 
has now been called te 
active Navy duty. A lieu- 
tenant commander in the 
Naval Reserve, he has 
logged mere than 3,500 hr. 
aloft. Readers will especi- 
ally remember his forthright 
maintenance article in De- 
cember AVIATION. 


G. J. NEWMAN, v.-p. in 
charge, Consolidated Texas 
division, named among out- 
standing young men for ’42 
by U. S. Jr. C. of C. Now 
34, he’s blazed firm’s “way 
since its founding in ’23. 
Prime production man, he’s 
test piloted, too, holds 9 
hr. 57 min. trans-continent 
mark flying B-24, 





aS et 


MAC SHORT, ice-presi: 
dent in charge of engineer- 
ing, Vega Aircraft Corp., is 
now presicent of the Society 
of Automotive Engineers, 
his election coming at re- 
tent annual meeting of 
SAE in Detroit. He was 
formerly the Society’s vice- 
president representing air- 
traft engine interests. 


E. LEE TALMAN, follow- 
ing earlier experience as 
assistant treasurer of Ben- 
dix Aviation Corp. in Illi- 
nois, joined TWA in mid- 
1939 and in fall of same 
year was named vice-presi- 
dent. TWA now announces 
his election to fill post of 
executive v. p. in Mr. 
Richter’s absence. 





A 


JOHN E. PARKER, who 
has assumed presidency of 
Northwestern Aeronautical 
Corp., Minnesota firm en- 
gaged in building of trans- 
port gliders for AAF. One 
of company’s organizers, he 
formerly served as chairman 
of its board. In addition, 
he has been member of 
Northwest Airlines board. 


. # 

Harris & Ewing photo 
JOSH (JOSHUA BRYAN) 
LEE, ex-senator from Okla- 
homa nominated by Presi- 
dent to serve remaining 
year of unexpired term of 
George Baker as_ vice- 
chairman of CAB. Known 
to be aggressive,* Lee has 
participated in aviation 
committee work. 
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COL. JOHN S. ALLARD, 
former Curtiss-Wright vice- 
president in charge of ex- 
port sales, also ex-director, 
Wright Corp., has received 
coveted Silver Star for 
striking leadership under 
fire during occupation of 
Oran airfield. He serves 
under another former C-W 
man—Maj. Gen. Doolittle. 


fo. 


C. A. HERBERTS, founder 
(June 1940) and president 
of Aerco Corp., Los Angeles 
assemblies and parts firm, 
is aviation field ‘‘oldtimer.” 
Once a tool and die maker, 
he still keeps his hand in. 
A subsidiary of Trans- 
america Corp., his Aerco is 
believed youngest plant in 
West to win “E.” 


SAMUEL S. TYNDALL is 
new manager of public rela- 
tions for Curtiss-Wright’s 
Propeller Division in New 
Jersey. Transferring last 
June from Indianapolis to 
become eastern plant’s co- 
ordinator of employee ac- 
tivities, he was aviation 
editor of Indianapolis 
Times prior to joining C-W. 


ARCH M. HALL has gone 
to Pennsylvania to take up 
duties as acting manager of 
new Vultee plant making 
torpedo-bomber aircraft. He 
has been division manager 
of Consolidated’s Texas 
company, earlier was presi- 
dent of Hall-Aluminum Air- 
craft Co., which was bought 
by Consolidated in 1940. 


EDWARD C. WELLS, Boe- 
ing’s assistant chief engi- 
neer, has been selected by 
Institute of Aeronautical 
Sciences to receive Sperry 
Award for ’42. Credited 
with ‘“‘proto” design of 
“Fortress” and many later 
improvements, his associ- 
ates term him leading ad- 
vancer of big bombers. 





MAJ. GEN. CARL A. 
SPAATZ now heads new 
Allied Air Force in North 
Africa. Included in_ this 
unified U. S., British, and 
French aviation command 
are 12th AAF under Maj. 
Gen. Doolittle and Eastern 
Air Command under Air 
Marshal Sir William Welsh. 
Added are French units. 


DR. EDWARD C. 
SCHNEIDER, biologist of 
Wesleyan U., Middletown, 
Conn., is winner of John 
Jeffries Award for ‘42. 
Honor by _ Institute of 
Aeronautical Sciences to- 
kens his aeromedical pion- 
neering. Specially lauded: 
His development of physi- 
cal fitness test for pilots. 


LOUIS KAHN, now presi- 
dent of Albert Kahn Asso- 
ciated Architects & Engi- 
neers, company which con- 
structed leading aviation 
war plants. Long the or- 
ganization’s secretary- 
treasurer and _ executive 
head, his election followed 
recent death of ALBERT 
KAHN, noted firm chief. 


PETER N. JANSEN, for- 
mer director of manufac- 
turing of Curtiss-Wright 
Corp. in New York State, 
has become general mana- 
ger of the Airplane Divi- 
sion, thus is now in charge 
of all integral manufactur- 
ing plants. He joined Cur- 
tiss in ‘16, helped build 
celebrated NC-4. 
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LOW TEMPERATURE 
WELDING 


Large two cylinder air compressor with badly cracked 
water jacket. Salvaged with Castolin Eutectic Low 
ee Welding Alloy. No general preheating. 
ime: 


IMPROVED RECLAMATION 
OF 
CAST-IRON CASTINGS 


HY waste time and materi- 

als? Reclaim broken, crack- 
ed, worn or defective castings, 
easily, economically. Use Castolin 
Eutectic Alloy #14 (gas welding) 
and Castolin Eutectic Alloy #24B 
(AC-DC metallic arc). These new 
low temperature welding alloys 
assure you of a completely ma- 
chinable, color matching, stress 
and distortion free weld every 
time. 


i'% hours. 


Prominent manufacturers now use Casto- 
lin Eutectic Low Temperature Welding 
Alloys #14 & #24B in place of “hard to 
get” bronze welding rods. Castolin Eu- 
tectic Alloys #14 & #24B contain no 
scarce metals . . . available with priority 


AY. 
Write for DATA BOOK N8 


Castolin Eutectic Low Temperature Weld- 
ing Alloys are the original low tempera- 
ture alloys that are revolutionizing produc- 
tion welding, maintenance welding and 
salvaging in war plants throughout the 
There are 38 specialized rods 
metal and every welding job. 
Welding Alloys 


nation. 
for every 
Made only by Eutectic 
Company. 


Tool Salvaging Poster for your Shop Free! 


Some Territories Available for Manufacturer’s 
Representatives 


EUTECTIC 


WELDING ALLOYS CO. 
40 Worth St. New York, N.Y. 





America At War 
(Continued from page 110) 


ago, that caused the long plateau in 
the production curve. 

All who had correct information 
knew that the curve would start up 
as soon as this materials problem was 
solved. Incidentally, some of the ma- 
terials that went to speed airplane out- 
put were taken away from other equip- 
ment which in combat had proved to 
have less strategic value. Of course 
many factors other than an even flow 
of metals are boosting airplane produc- 
tion. One of them is the additional 
productive capacity effected through 
construction of new plants plus expan- 
sions of existing facilities. This will 
continue. 

3ut no sooner is one problem solved 
than a new one pops up.  Require- 
ments of war, like the fortunes of war, 
are unpredictable. To the materials 
problem, which will persist in 1943, 
will be added a real showdown on 
manpower. T. P. Wright, Aireraft 
Resources Control director, says that 
in 1941, the aircraft industry’s prob- 
lem was getting tools, in 1942 it was 
vetting materials and in 1943 it will 
be the combined problem of obtaining 
materials plus manpower. Airplane 
producers will have to rake and serape 
for metals, for men, and for women 
this year, but everybody knows they 
will get them, because aviation is ree- 
ognized as a most vital weapon, even 
ahead of tanks. 

Yes, the problems will be solved. 
Army, Navy, and WPB made a_ joint 
New Year statement in which they es- 
timate that about twice the number 
and about four times the total weight 
of planes built in 1942 will be built 
in 1943, with emphasis continued on 
bombers designed to carry the maxi- 
mum of destruction to enemy fighting 
forces and enemy industrial centers. 
Says the statement: “Great importance 
in the strategic plans for this year is 
placed on aireraft, merchant shipping, 
and naval escort and combat vessels.” 
There you have the big three—and 
note that airplanes come first. 

As both Churchill and Roosevelt 
have said, the enemy’s airpower is 
weakening. Most authorities contend 
that Japan’s and Germany’s resources 
are so depleted now that they eannot 
materially increase their airplane pro- 
duction. Our present rate, plus that 
of our allies, is probably enough to 
beat the enemy. But nobody is _bet- 
ting on that. It is now said in Wash- 
ington that our 1943 goal is a_ set 
number of planes somewhat greater 
than 100,000. Mr. Wilson predicts that 
our rate will reach double the present 
production, giving us 11,000 per month. 
To build 100,000 planes, it can readily 

(Turn to page 403) 








Learn About a NEW Source} 


MOLDED 
PLASTIC 





This free book — just pub- 
lished—surveys the facilities 
of the West Branch Novelty 
Company (a Vidal licensee) 
for the manufacture of mold- 
ed plastic plywood. Products, 
location, transportation. floor 
space, equipment and type of 
personnel are all described. 
Write for this book teday 
—you need it to complete 


your file on molded plastic 





plywood! 


WEST BRANCH NOVELTY C0. 


DEPT. A, MILTON, PENNA. 
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Call it Lightning? 


=SAW THE PILOTS 


Nosopy had time to name this Lockheed 
fighter plane when it was born. They just 
called it by a number, P-38. 

Then the pilots sent it climbing over 
eight miles straight toward the stratosphere, 
up where even the highest-flying bombers 
couldn’t go. They brought it screaming down 
out of the clouds like forked vengeance. They 
jammed down the throttle and it flew faster 
than any fighter ever flew before. They pressed 
the trigger-button and saw how concentrated 
fire-power from its cannons and machine 
guns could rip apart anything on wings—and 
there was only one name for it: Lightning. 

So that’s its name, a name it earned 
from British and American pilots alike, a 
name to watch: Lockheed Lightning. Lock- 
heed Aircraft Corporation ... Vega Aircraft 
Corporation... Burbank, California. 


for protection today, and 


progress tomorrow, look to 


Lockheed 


FOR LEADERSHIP 


Copyright, 1943, Lockheed Aircraft Corporation Member Aircraft War Production Council, Ing 
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ooking toward the time when world- 


wide commercial air transport will be an every-day 





brakes that will safely land aircraft two to three times 
larger than the biggest bombers now in production. 
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joured that we will have to aver- 
$333 per month. . 
bit, after all, it doesn't matter so 
y—as wany authorities have al- 
iy said—how many planes an air 
builds as it does what kind. If 
vere to yo to Wright Field and see 
eof the airplanes our Air Forces 
yatory }as in the works, you would 
sirongly umpressed that this is true. 
ye mere models of the “shape” of 
os to some, may actually arrive 
ker tha: we expect. Some are 
planes in the air...some are 
jy for ‘ie front, like the successor 
the Boei:g Flying Fortress recently 
tied by Maj. Gen. Oliver P. 
hols, he:d of the AAF Materiel 
mand. Just as we have more metal 
more ¢: pacity to outbuild the Axis, 
we have more technological man- 
ver to out-design the enemy. We 
,ahead and we will stay ahead in 
con. 
Granted the race is far more spec- 
ilar at ‘he front than it is in the 
wratory of the National Advisory 
nmittee, the Army, the Navy, the 
by schools and universities working 
aerodynamies, and of the manufac- 
ners themselves. Judging from late 
ss reports, the P-38 Lightning is 
iling the show as often as any war- 
hit. Its ceiling is over 40,000 feet, 
ie say its speed is not exceeded in 
yy air foree, and its turning ability 
really a revelation to the experts— 
mue being eliminated by running the 
wines in opposite directions. The 
anufacturer reports that the P-38 is 
ng virtually every job—fighting, 
mbing, photography, and what not. 
lt is known, too, that the Martin 
6 medium bomber has been doing 
wuliful work, though it hasn’t been 
ky in hitting the headlines. Now 
mes news from Africa that eleven 
wanders, as they are named, were 
ently attacked by five Nazi Me-109’s 
14,000 feet, whereupon two of the 
iy Were shot down and one limped 
i, There was only minor damage to 
ne B-26, 
\ niece word has just been said by 
Min. J. RR. MeCain, chief of the Navy 
pireat of Aeronauties, for Grumman's 
ivy Wildeat shipboard fighter and its 















iy Avenger torpedo plane. “There 
tno finer all-around aireraft of their 
liss in serviee today,” he says. Even 
etter, lhe eredits them with saving 


tralia from Jap invasion. 

Nqually speetaeular, with anything 
uywhere, is Britain’s new Spitfire with 
he Rolls Merlin 61 engine, said to 
kve high performance at nearly 40,- 
M0. These new editions of the war- 
fait that stopped the Nazi 1940 blitz 
we beginning to appear in numbers. 
Movine to the Orient, we find two 








X-RAY PROTECTION 
FOR YOUR X-RAY DEPT. 


Eliminate that “bottleneck” in your X-Ray Laboratory. We 
originate methods and design equipment to increase X-Ray 
facilities with your present equipment. 


To provide the necessary X-Ray protection for the personnel 
in these X-Ray laboratories is vitally important. 


Send us your inquiries or plans. Invite one of our engineers 
to serve you. 


A FEW USERS OF OUR SERVICES 


Allis Chalmers Co. 
Aluminum Corp. of America 
American Locomotive Co. 
American Steel Foundries 
Amer'can Viscose Corp. 
Bell Telephone Co. 
Blaw-Knox Co. 

Bohn Aluminum Co. 

Briqgs Manufacturing Co. 
Dodge-Chrysler Corp. 

E. I. duPont de Nemours 
Eastman Kodak Co. 

Fisher Body Co. 

General Motors Corp. 

Herc .les Powder Co. 
Koppers Co. 

Philco Radio & Television Corp. 
Studebaker Corp. 

U. S. Army 


American Propeller Co. 
Bendix Aviation Corp. 
Continental Aviation Corp. 
Curtiss-Wright Corp. 
Eastern Aircraft Co. 

Eclipse Aviation Corp. 

Pan American Airways 
Ranger A'rcraft Corp. 
Republ‘c Aircraft Corp. 
Sentilla Magneto Div. 
United Air Lines 

Wright Aeronautical Corp. 
Ford Motor Co. 

General Electric Co. 
Goodyear Engineering Corp. 
Kelsey-Hayes Corp. 

Ot's Elevator Co. 

Servel, Inc. 

U. S. Navy 

Westinghouse Electric & Mfg. Co. 


RAY PROOF CORPORATION 


X-Ray Protection Materials and Specialties 
330 E. 26th Street, New York, N. Y. 
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lev Jap fighting planes have come up. 
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By reason of a unique and ingenious method of detection, A.A.I. Automatic 
Alarms reduce the hazards of industrial sabotage, espionage and theft to a 
negligible minimum. Tiny robot sentries, or detectors, attached at intervals 
along protective fence Jines, serve as supersensitive ears in detecting and 
reporting danger. Any attempt to cross under, over or through such barriers 
automatically operates both visible and audible signals and dispatches guards 
to the actual zone of disturbance. A.A.I. Automatic Alarms may be employed 
with only a “handful” of men for the successful safeguarding of important 
industries. The amazing sensitivity and efficiency of this method of protec- 
tion, together with relatively low cost and ease of installation, warrant its 
use in every imporiant indusiry. 
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PREUMATIE TOOL 


Te) 
. CLEVELAND. il 


A TYPICAL €ELECO CARTOON 


LUBRICATION —Proper lubrication is most important. Each 


morning, and at noontime, the operator should inject a few drops 
of Cleco ‘“‘“Never-Gum”’ oil, or other high-grade light machine 
oil, into the hose connection, unless an efficient air line lubri- 
cator is being used. Under conditions of continuous operation, 
the tool should have a few drops of oil every hour. Caution: If too 
zuuch oil is used, or too heavy a grade, the tool will be sluggish. 


HE Cleco Cartoon Book presents, in 
a series of amusing cartoons, many 
useful hints for the proper care of 
pneumatic tools. It’s full of practical 
do’s and don't's telling how to get 
more work out of your tools, with 
minimum expense for repairs and 
compressed air. Your men will like 
the down-to-earth shop-talk used in 
this booklet. We have already had 


requests for thousands of copies. In 
the interest of efficient war produc- 
tion, write now for your free copy. 
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SHE'S STUCK 








WHEN DID 
YOU OIL IT 
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THE CLEVELAND PNEUMATIC TOOL CO. 


3781 East 77th St. Branch Offices in All Principal Cities 


x 


Cleveland, Ohi¢é 
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A wae range of top-quality 


fastening devices, made to Army, 
Navy and Air Corps specifica- 
tions—Nuts, Screws, Washers, 
etc.; all sizes, styles, uses; all 
metals, heads, threads, points, 
and finishes; packaged or bulk. 
PLATINGS AVAILABLE: black nick- 
el, black oil, bluing, brass, 
bronze, cadmium, chromium, cop- 
per, electro galvanizing, electro 
tinned, hot tinned, nickel, oxidiz- 
ing, parkerizing, zinc. 


é 


Samples on request. Specials to 
your order. 


blueprints. 


Send samples or 





Do Not 
Have Your 


“STRONGHOLD” CATALOG 


write for it NOW: 96 pages of 
valuable Screw Products informa- 
tion, profusely illustrated and 
conveniently indexed for quick 





reference. 





One is the 97-2, similar in appearance 


to the Messerschmitt 109 except that it 
is aircooled. Observation indicates that 
it has a speed of about 330 mph., 20 
mi. faster than the over-famous Zero. 
At some favorable levels, the 97-2 can 
muster perhaps 50 mph. in addition 
to its indicated 330. 

The other plane is the I-45, a twin- 
motored craft that was used for re- 
connaissance last June but which now 


appears as a fighter. It is like the 
Me-110 except the engines are air- 
cooled. Neither plane is strictly new 


other than in the sense of replacing 
older planes. 

Incidentally, officers from the East- 
ern front have been sizing up the Zero 
as a Nipponese mistake. The Japs de- 
signed it, thinking this war would stress 
dog-fights like World War I. Thus 
they emphasized rapid climb for get- 
ting on top and the quick turn for get- 
ting away or cutting in. They now 
realize their mistake too late. There 
is no Jap plane in the air that consti- 
tutes any serious threat to British and 
American equipment. 

Getting back to our own Air Foree, 
our P-40’s, P-39’s, and P-51’s continue 
to “do their stuff” as in times past. The 
two heavy bombers, B-17 and B-24, are 
maintaining their devastating reputa- 
tions, although the enemy, as one might 
expect, has now found ways of hurt- 
ing them more than they did at first. 
Communiques have said little or nothing, 
so far, about the two new 2,000-hp. 
fighters: Navy’s Vought-Sikorsky F 4-U 
and Army’s Republic P-47. You will 
have to wait for responsible officials to 
release news and comments on these 
two planes. 








MANUFACTURERS SCREW PRODUCTS 


204 W. Hubbard St. 


Chicago 
Telephone: Whitehall 4680 
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American Air Power 
(Continued from page 115) 


for front rank position, giving Great 
Britain, France, and Italy cause for 
considerable worry. Japan was aug- 
menting her aireraft strength with 
almost frantic haste. 

Meanwhile, the United States ranked 
first in commercial aviation, first in mili- 
tary aireraft performance, and first in 
naval aviation, but as indicated above 
it was fifth in number of combat planes. 
Our program had not been set, except 
for the objective of the Baker board 
(1934-35) i.e., to attain by June, 1940, 
a balanced Army Air Corps of 2,320 
modern, serviceable airplanes, a proper 
complement of personnel, and to pro- 
vide an adequate number of properly 
equipped bases from which to operate. 


American Air Theories 


However, if we were short on officer 
pilots, men, and planes, there was no 
dearth of ideas. Air power was some- 
thing big, with almost endless possibili- 


o? 
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KEEPING JOE 


WARM ss v0. 


IMPORTANT JOB 
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REZNOR Unit Heaters 


Will Do It 


When properly located, 
Reznor Suspended Gas Fired 
Unit Heaters will heat an 
entire manufacturing plant 
economically — no ‘cold, 
forgotten corners—every 
employee works where tem- 
peratures are RIGHT. Further- 
more, the Reznor system may 
be installed in less time... 


saving man hours.. 


. requir- 


ing 89% less of vital mate- 


rials... 


. and reducing in- 


stallation costs. Write for 
complete catalog today. 


REZNOR MANUFACTURING CO. 


403 James St. 


“GAS HEATERS EXCLUSIVELY SINCE 





Mercer, Pa. 


1888" 
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SPECIAL NAILS-RIVETS-SCREWS 


§ 


SPECIAL NAILS-RIVETS:SCREWS 


mmm SM IYDSSLIAIYSTIVN TWID3d 


FASTER! FASTER! Speed is {indispensable to 
victory. If you can’t get your small parts when you 
need them or the way you want them, send us your 
specifications. Special nails, rivets and screws in any 
metal. Catalog on request. 


JOHN HASSALL, INC. 


126 Clay Street, Brooklyn, N. Y. 
Established 1850 









































Specialists IN 
SUB-CONTRACTS 
FOR WAR WORK. 


Enlarged Plant Facilities to handle all sizes, all 
metals and all shapes of Metal Spinnings, Metal 
Stampings, Deep Drawings, Power Brake Work, 
Spotwelding, Metal Finishing and Assembly Work. 

We understand how to do things in the best ways, 
and in the fastest ways, The rush jobs with which 
you favor us, however complex. they may be, are 
handled precisely, yet as fast as your needs require. 
Call on us when your next work of this type comes 
up. You’ll be glad you did! 


eS 
Commercial 
Metal Preducts Co. 


2253 W. ST. PAUL AVE., CHICAGO, ILL. 
Phone Armitage 1123 





ties. Most of the men had ven ¢ogd 
associated with Gen. Billy Mitchel] , 
had absorbed some of the sounder pri 
ciples of Italy’s Gen. Douhe!. The , 
doctrine these leaders hamiered d 
erystallizing earlier theories and jd 
was based on the needs an:! proble 
of America. Giving attentiin to , 
ocean barriers and huge i: and aya 
separated from potential ¢emies | 
thousands of miles, and with ‘raditig 
offensive rather than defensive fighti 
spirit, they developed the Jong rq 

bomber as the keystone of «ir pow 
The American problem (as contras 
with that, say, of Britain or Germay 
was long range offshore operations 

der favorable weather conditi: ns—phj 
demanded sufficient altitude t« fly abo 
ships’ anti-aireraft fire, and on { 
other hand required extreme bombj 
precision, since a ship is a small targ 
from 20,000 ft. and up. As a part 
this emphasis, the precision bombsig 
was developed for daylight operation 
and the large bombers were jo be ha 
dled by highly trained combat cre 
which included specialized bombardie 
and aerial navigators. Long range o 
erations over land objectives were su 
ject to the same general consideratio 

The second problem was the develo 
ment of attack aviation, cooperati 
work with ground forces consisting 4 
suitable airplanes and_ technique f 
fast, low-flying sweeps against specifi¢ 
targets, with heavy machine gun, cal 
non fire, and light bombs. 

A third subject for study and e 
perimentation was fighter operation 
with special emphasis on_interceptic 
of enemy planes and air defense. 

In addition to the above there aro 
a demand that air power be self-sustait 
ing by means of a fully developed « 
transport service, with the slogan, “! 
air force supplies by air.” 

These dynamic ideas have reached 
high measure of fruition (1) in the ou 
standing success, in many widely sepi 
rated areas, of the Boeing B-17 Fortres 
and Consolidated B-24 Liberator hig 
altitude heavy bombers, and the Sper 
and Norden bombsight and _ intrical 
navigational instruments; (2) the lig 
or attack bomber, of which the speed 
hard-hitting, versatile Douglas A- 
Havoc is the current example; (3) t 
specialized types of fighter planes {1 
Army cooperation and for interceptid 
of enemy planes; and (4) the amazing! 
expanded world-wide service of the 4 
Transport Command. 

Certain other general principles 2° 
erning the creation and opera ion of # 
air foree were developed by th 
leaders, and they have been complete 
vindicated by recent events. These 
elude the beliefs: 

—that an air force may be 

(Turn to page 409 


AVIATION, February, !" 








HA ey ES 


a IT ARB SRS SA te eed a in ale li te tc. 





INDUSTRIAL 











LUBRICATION 





AVIATION, February, 1943 





Increased Production 
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is the usual result! 


P to 100% greater production, up to 

1000% longer tool life, better finishes 
on the work — these are the results ob- 
tained with Gulf Cutting Oils in plant 
after plant. 

Engineered for the production require- 
ments of today, Gulf Cutting Oils com- 
bine the best possible lubrication and 
effective cooling in the cutting and tool- 
chip contact areas. In practically every 
case, machine tool performance and work 
finish are greatly improved with these 
specially prepared cutting oils on the job. 
Improved chip quality and shape reflect 
improved cutting to experienced opera- 
ors. 

Let a Gulf Lubrication Service Engi- 
neer demonstrate— in your plant — how 
Gulf Cutting Oils can help you get im- 
proved machining practice and increased 
production. | 

For additional information on Gulf 
Cutting Oils, send the coupon below. 


a 





Gulf Oil Corporation - Gulf Refining Company 
3800 Gulf Building, Pittsburgh, Pa. 
Please send me, without obligation, a copy of the new book- 
ae ee Cutting Oils,’’ which includes a 24-page Machining 
uide. 
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.¢ when war is declared, or at least 
# framework of organization, for 
ning and for procurement of air- 
ft, whic immediately can be ex- 
ded on « large scale. 
that air forces must be balanced 
pounds of at least three essential 
edients--airmen, air bases and air- 
nes, and that for far flung opera- 
ns a fourth is essential—air supply. 
hat Air forees are not merely 
iliary <omponents of armies and 
ries, but that in addition to the ad- 
ed importance of close cooperation 
ground! and sea units, they may 
e separ'te and distinct missions— 
+ they may materially affect the 
lity of ‘he enemy to wage war by 
troying his manufacturing establish- 
his, power, and communications, 
that airplanes are the weapons 
jngest range and greatest mobility. 
ms, among the important projects 
ked oui by the GHQ AF are in- 
ied the 20-ton B-17, the 35-ton B-15, 
the 80-ton B-19. Our present heavy 
bers, and the super-bombers just 
n the horizon, owe a tremendous debt 
these revolutionary giants. 
that military airplanes must be 
varying and proper types, designed 
ery out specific missions. There 
st be long range bombers capable of 
hing any part of the enemy domain, 
also medium bombers for destruc- 
n of objectives at shorter range, and 
it bombers to work in close coopera- 
mn with the ground forees. There must 
fighter aircraft to intercept enemy 
mers, destroy enemy fighters in air 
mat, and gain local air supremacy 
ground operations. There must also 
reconnaissance aircraft for the gain- 
zof military intelligence by observa- 
mand by photographs, transport and 
m0 planes, and various types of 
biners, These separate and distinct 
ws must be provided in proper pro- 
ion to make a balanced air force. 
-that the production rate of 
aes turned out at the factories was 
tthe final criterion as to whether our 
forees were being properly supplied 
i military aircraft. The only planes 
ih counted, as a practical matter, 
t those which are completely 
upped, with all instruments, ammuni- 
i, ete, and available for action. 
~that for proper defense of this 
mutty, advance air bases must be 
lt up in sueh strategic areas as the 
iibbean, the Canal Zone, and the 
waiian Islands, and that Alaska is 
primary importance in the control 
the Pacific. This last point was given 
‘1 atic emphasis in the flight of Mar- 
‘BBR 310 bombers to Alaska in 1934 
ler the leadership of Brig. Gen. 
ip” Aruold. 
was this demonstration of effi- 
“ay ani practicability of the low- 
3 


MATION, February, 1943 








ONAN ELECTRIC GENERATING PLANTS 


AIR BORNE, PORTABLE 
OR STATIONARY MODELS 


130 TYPES OF UNITS 


1/3 to 35 KW 
A.C. or D.C. . 





Aircraft 
Starting 
Energizer 


50 to 800 
CYCLES A.C. 


The photo shows a Gasoline Driven GENERATOR SET for supply- 
ing current to Aircraft Engine Starters. Provides a source of power 
for ground testing or as a charger for batteries. Constant voitage 
generator controlled by aircraft regulator. Dolly mounted. 


Many Models of ONAN PLANTS are used by U. S. ARMY, NAVY, 
and MARINES on all World Fronts for HOSPITALS; *COMMUNI- 
CATION, LIGHTING and EMERGENCY ELECTRIC POWER 


Write for Details 


D. W. ONAN & SONS 


1194 Royalston Ave. Minneapolis, Minn. 

















PLYWOOD 
AIRCRAFT 








Sealer and Surfacer; 
Camouflage Lacquers & Enamels 


Manufactured strictly according Send for data sheets; =\ 
our 


folder describing 


to Army-Navy specifications. producti Jecilities 


TESTOR CHEMICAL CO., 2300 CHARLES ST., ROCKFORD, ILL. 
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Wiry Joe, long a leading 

manufacturer of replace- 

ment wire and cable for the automotive 
industry, is also an important source of 
supply for electric wire and cable for 
the aviation industry. 

The Wiry Joe “Aviation” line covers 
every need—starter cable, high-tension 
cable, primary cable—original or re- 
placement. Wiry Joe also manufactures 
welding cable. 

Every Wiry Joe “Aviation” cable is 
a quality cable, built to meet army and 
navy specifications, and produced 
under the Dostam Method of manufac- 
ture for high efficiency, long life, de- 
pendability and uniformity. 

Inquiries concerning wire or cable 
for any type of service will be promptly 
answered. 


02 


AVIATION CABLE 


manufactured by 


THE CRESCENT COMPANY 
Pawtucket, Rhode Island 





Lighting Cable 


Two-Conductor Cable 


Ignition Cable 


Available in both shielded and 
unshielded constructions 
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wing all-metal multi-engine bomber for 
long distance operations which led to 
the development of the B-17, our 
primary offensive weapon in 1942-43. 


Bomber Pioneers 


We have noted some of the air offi- 
cers instrumental in the development of 
the long range bomber, Gens. Arnold, 
Andrews, Emmons, and Col. Knerr. 
Who are some of the others and where 
are they now? Notable are: 

Maj. Gen. Lewis H. Brereton, com- 
mander of the Ninth Air Force, Middle 
East, under the over-all command of 
Lieut. Gen. Frank M. Andrews, who 
was transferred to this command at 
the time of the North African coup; 
Maj. Gen. Ira C. Eaker, chief of the 
Bomber command, European theater; 
Lieut. Gen. George C. Kenney, air chief 
under Gen. MacArthur (Gen. Kenney 
was in charge of G-3, Operations, on 
the GHQ AF staff, and is regarded as 
one of our outstanding air strategists) ; 
Maj. Gen. Follett Bradley, now in Rus- 
sia, who headed G-2, Intelligence; Maj. 
Gen. Joseph MeNarney, General Mar- 
shall’s Deputy Chief of Staff, who was 
in charge of G-4, Supplies and Prop- 
erty; Maj. Gen. Robert Olds who had 
charge of the development of combat 
crews to operate the B-17’s as fast as 
they became available in 1937-38 (it is 
more than interesting to note that as 
commanding general of the Second Air 
Force (Northwest) he is at present con- 
tinuing this vital task, officially termed 
“operational training”); Maj. Gen. 
Willis Hale, chief of the Seventh Air 
Force, Hawaiian Department, under 
Lieut. Gen. Emmons; Brig. Gen. Caleb 
V. Haynes, chief of the India Air Task 
Force, Tenth Air Force; and Maj. Gen. 
Harold L. George (‘Bombardment 
George’), commanding general, Air 
Transport Command. 

In most of the spectacular flights of 
the Flying Fortresses, such as the good- 
will trips to South America, non-stop 
flights to inspect progress of the air 
defense bases in Puerto Rico, Canal 
Zone, etc., the big ships were usually 
piloted by Haynes, Olds, or George 
(then majors or colonels). The group 
of about a dozen long range bombard- 
ment specialists, plus a couple of fighter 
experts we shall name later, are the 
ones placed by the Army General Staff 
in the most strategic spots to blast the 
way to victory. 

Another of these pioneers was Brig. 
Gen. Walter Eubank, commander of the 
19th Bombardment Group, whose amaz- 
ing record during the first year of our 
war in the Pacific is almost unbeliev- 
able: (He is now director of Bombard- 
ment, Air Staff, Washington.) 

His group flew B-17’s across the 
Pacific during the autumn of 1941 in 

(Turn to page 413) 
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N 
Here is a new and prover produt 
designed by Revco Engineers to facilitate 
the handling of iced rivets in aircraft 
production. It’s portable and the selec 
tor dial permits a_ selection from 8 
types or sizes of rivets, with o capacity 
of 120 cans. Revco special rivet cans 
are recommended for faultless opert 
tion and are free from conJensation 
in processing of rivets. 


WRITE OR WIRE FOR INFORMATION 


REVCO, INC., Deerfield, Michigan 
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THESE CHARTS SHOW 
ESTIMATED PARTICI- 
PATION IN PAYROLL 
SAVINGS PLANS FOR 
WAR SAVINGS 
BONDS (Members of 
Armed Forces Included 
Starting August 1942) 


STUDY THEM WITH AN EYE TO THE FUTURE! 





Sena 


There is more to these charts than meets the eye. 
Not seen, but clearly projected into the future, is 
the sales curve of tomorrow. Here isthethrilling 
story of over 25,000,000 American workers who 
are today voluntarily saving close to FOUR AND 
A HALF BILLION DOLLARS per year in War 
Bonds through the Payroll Savings Plan. 


Think what this money will buy in the way of guns 
and tanks and planes for Victory today—and 
mountains of brand new consumer goods tomorrow. 
Remember, too, that War Bond money grows 
in value every year it is saved, until at maturity 
it returns $4 for every $3 invested! 


Here indeed is a solid foundation for the peace-time 
business that will follow victory. At the same time, 
it is a real tribute to the voluntary American way 
of meeting emergencies that has seen us through 
every Crisis in our history. 


But there is still moretobedone. As our armed 
forces continue to press the attack inall quarters of 
the globe, as war costs mount, so must the record 
of our savings keep pace. 

Clearly, on charts like these, tomorrow’s Victory 
— and tomorrow’s sales curves—are being plotted 
today by 50,000,000 Americans who now hold 
WAR BONDS. 


Gave with 
War Savings Bonds 





This space is a contribution to America’s all-out war effort by 
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order to build up our strength in the 
Philippizes. The last of them left 
March field on Dee. 6, arrived at 
Hickam Field on the 7th, then flew on 
to Clark Field, P. I. Those who re- 
mained after the attack there (fifth 
eolumnis's having destroyed the aircraft 
warning system) operated for a time 
from Mindanao, then flew to Java, and 
later to \ustralia, one squadron operat- 
ing as reconnaissance and three as bom- 
pardmen:. Heavy raids were carried 
out against Rabaul, Lae, Salamau, and 
other targets in the Solomons and New 
Guinea, participating in the battles of 
the Cor:l Sea, Milne Bay, and the 
Solomons: sea battles. 

These 2ir shock troops include many 
of our Pacific heroes such as Colin 
Kelly, “Shorty” Wheless (75-mi. battle 
vith 18 “eros), Alvin Mueller (brought 
lack B-i7 with 1400 holes), ete. The 
group has been cited three times by 
Sec, Stimson, and more than 1,000 
nedals have been awarded to the dead 
ud living of the 19th. 

In their engagements, the lessons 
jammered out at Langley Field re- 
wived their baptism of fire and were 
fully vindicated. As a testimony to the 
malue of close team work in heavy 
bombing operations, Gen. Eubank 
tates that if a couple of bombers with 
highly traimed erews were sent on a 
mission, and eight or more with green 
rews on a similar chore, the results 
mould be about equal. Gen. Eubank, 
ly the way, often accompanied his men 
m these raids, and on one occasion, 
titer three narrow escapes from Jap 
ero bullets, he remarked, “I am begin- 
ning to believe these so-an-so’s of Jap 
pilots don’t like me!” Another tenet of 
merican air doctrine—the generals 
lad their men, rather than send them. 
Exemplary, too, are Brig. Gen. Ken 
Walker (“Get the hell back in line’) 
in New Guinea, Brig. Gen. Ira Eaker 
1 the daylight Fortress raids over 
Europe, Maj. Gen. “Looie”’ Brereton, 
Maj. Gen. Jimmy Doolittle, ete. 


Fortresses in the Pacific 


The intrepid 19th Bombardment 
top started off with B-17C’s and 
Vs, and the speed and ruggedness of 
ise big B's got them through many a 
igh spot. But when they and others 
Ngan getting the B-17E’s and F’s, with 
0 of those wicked 50-calibre high 
‘locity guns in the tail, the fun really 
gan, Another point in American air 
hetrine was proved to the hilt—the 
“ayy bomber, on account of its long 
ge, must be capable of self-defense, 
‘tause of the impossibility of fighter 
janes going all the way with them for 
Hotection. The Fortresses shot Jap 
ros out of the skies by the score. 

Before leaving the Pacific theater, it 
usht be well to point out something 
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For driving pumps and for a wide vari- 
ety of other applications on aircraft, 
Clarke Aero-Hydraulic Motors are 
found adaptable because of small 
dimensions, high power output. 


TYPE CO2 (illustrated) 


POWER—Motor develops 1.4 h.p. at 1000 p.s.i. inlet pressure. Weight 
of only 48 ounces and compact design eliminate needless bulk. 
DAMAGE-FREE—Stalling causes no damage to motor, permitting use 
of stops to eliminate flap or door overtravel. DIRECT-REVERSIBLE 
—no external bleed line required, obviating additional fittings. 
ADAPTABLE—Available with either flange or foot mounting for all 
installations. (Foot mounting illustrated) 


Design engineers, purchasing agents, and other author- 
ized persons are invited to consult with Clarke engineers 
concerning hydraulic motors and similar equipment for 






aircraft. 











Contact Method, Guaranteed Accuracy 


STYLE 1. 


Dark blue Iines 
indented on light 
grey permanent 
surface. Will not 
chip. Lines and 
surface cannot be 
rubbed or worn 
off. Send for 
sample. 


STYLE 2. 


Etched lines on 
dark blue perma- 
nent surface. This 
and Style 1 more 
durable than 
duplicates made 
by other methods. 
Sample on_ re- 
quest, 














HELP FOR AIRCRAFT 
MANUFACTURERS 


Template 
Duplicating 
Service 


‘Template duplications made by our contact 
duplicating method, on 18 gauge auto body steel. 
‘Drawing lines and details etched or indented on 
practically indestructible surface. Will stand 
hardest shop wear and abuse. We duplicate ac- 
curately from scribed master templates, photo- 
prints, photodrafts or X-Ray prints. Tolerance 
plus or minus .005. Expertly band-sawed- and 
filed. Aircraft prime and subcontractors now 
using our service. 
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Keep skilled hands flexible and 
productive with PAX Granu- 
lated Industrial Skin Cleanser. 
PAX will not ‘dry out’ hands 


because... 
1. pH below 10 


2. NO Free Alkali 
3. Low Alkaline Salts 
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2040 Walnut, Dept. A St. Louis, Mo. 





SOCKET-HEAD CAP SCREWS 
HOLLOW SET SCREWS 


All Die Makers’ Supplies 
Danly Com: ercial Sets 
Danly Special Sets 


DANLY MACHINE SPECIALTIES, INC, 
2100 South 52nd Avenue, Chicago, Iilinois 
MILWAUKEE e LONG ISLAND CITY, N. Y. 
DAYTON © DETROIT e ROCHESTER 
CLEVELAND e PHILADELPHIA 
DUCOMMUN METALS & SUPPLY CO. 
tes Angeles € San Francisco 





DANLY 


PRECISION DIE 
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that is often overlooked in regard to 
high level bombing at sea. Depending 
on the size of the bomb, it takes from 
30 to 36 see. for a bomb to drop from 
20,000 ft. If a single bomber is over- 
head, it is entirely possible that a fast 
ship could maneuver sufficiently in that 
brief space of time to evade the bomb. 
However—and this has been particu- 
larly true since August, when substan- 
tial reiniorcements of the latest Fortress 
models have been available in the south- 
west Pacific—such bombing almost 
always is done in a close pattern by 
from 12 to 18 aircraft, and in these 
circumstances such evasion becomes im- 
possible. 

On the other hand, the weather and 
other considerations frequently make 
such high altitude work impracticable, 
and during the past few months, more 
and more it has been found that both 
heavy bombers (Fortresses and Libera- 
tors) and medium bombers (B-25 
Mitchells and B-26 Marauders) have 
been slipping down to 1,500 feet and 
even lower to get in their deadly work. 

This seems as good a spot as any- 
where to mention U. S. Naval Aviation, 
generally conceded to be tops in all the 
world. Navy planes, including patrol 
bombers, scouts, torpedo bombers, dive 
bombers, and fighters, are without rivals 
anywhere, and Navy training and op- 
erating techniques are among the finest. 


Reversing Opinions 


In the European theater, the For- 
tresses had to overcome the handicap 
of a well-settled conviction held for 
years in both England and Germany 
and largely supported by their own ex- 
periences in daylight bombing—that no 
multi-engined plane could hope to stand 
against the small short-ranged, single- 
engined fighter, the so called “Queen of 
the Air.” It was feared that our heavy 
bombers, both Fortress and Liberator 
models, would prove no match for the 
fast, maneuverable Focke-Wulf 190’s 
and Me-109F’s and G’s, or for the very 
heavy flak encountered over enemy- 
occupied Europe. 

Two factors were overlooked. First 
the effectiveness of our 50-calibre guns 
from all angles, many of them from 
power-operated turrets, as compared 
with the lighter 303-calibre guns carried 
by the British heavies, the Stirling, 
Lancaster, and Halifax. Second, the 
fact that in operating by daylight they 
could bomb from great heights with a 
precision bombsight and therefore avoid 
much of the anti-aircraft fire which 
night bombers encounter because they 
come in lower to sight their targets. 

The remarkable success of the day- 
light raids from the start of the cam- 
paign in August, with scores of the 
best Luftwaffe pilots and planes shot 

(Turn to page 417) 
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was required to design this job 
in the: way we did it. We had 
to have precision and unifc-mi- 
ty and, at the same time, ise a 
minimum of material. It is a 
good job—serves its purvose 
perfectly. The same _ heads 
which handled this production 
problem are waiting to go to 
work for you, if you want ma- 
chine screws — or fastenings 
in standard or special design 
and all types of heads. Also 
plastic insets and similar items, 


If you haven't our catalog — 
please write for it. 


> INEWIENGLAN D/BSCREW/COs, 
~ KEENE, NEW HAMPSHIRE 
INCORPORATED 1892 











STRAINERS for 
the AIRCRAFT 
INDUSTRY 


tiger ng manufacturing facilities for i 


drawing the wire, weaving the cloth, 
and fabricating the assembly . . . all by 
one organization. 
Michigan Wire Cloth Company 's the 
leading manufacturer of aircraft fue! 
strainers; producer of every type of avia- 
tion screen and strainer. Experienced in 
working with all metals and to exception 
ally close tolerances. 


Send MICHIGAN your inquiries. 


MICHIGAN 
WIRE CLOTH 
COMPANY 
2100 Howard + Detroi 
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WE ARE THE GOOD LITTLE GREMLINS 


. bad gremlins have gotten 
themselves talked about so much 
you hardly hear about us good grem- 
ins. Let us tell you: 

We’re the gremlins that stretch 
the last few gallons in your reserve 
tank so you can just make the land- 
ing field. 

We're the gremlins that give your 
engine a little extra bit of soup to 
pull you out of a Jerry’s line of fire. 

We’re the gremlins that get under 
your wings and lift you over the tree- 
lops when you run out of airport. 

We're the gremlins that make one 
fngine do the work of two when a 
it of ack-ack washes out a motor 
over Naziland. 

We're the gremlins that stave off 
astall when your student hangs the 
lane on its prop. 
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We’re the gremlins that keep you 
in the air when the bad gremlins put 
ice on your wings. 

We’re the gremlins that take you 
upstairs to get a son of the rising sun 
before he lays an egg on your flat-top. 


We’re the gremlins that hoist you 
over mountain peaks that stray from 
their moorings and suddenly rise up 
before you on dark nights. 

Yes—we’re the good little 
gremlins. And we really exist 

. . as the little drops of Ethyl 


high-octane components refined from 
petroleum and further stepped up 
with a generous portion of Ethyl anti- 
knock fluid. The peacetime research 
and development work of American 
petroleum refiners are today paying 
off by enabling them to supply our 
airmen with vast quantities of high- 
octane fighting fuels—fuels which 
are now helping to speed Victory. 








fluid that boost the octane num- 
ber of every gallon of U.S. tac- 
tical, or “‘fighting grade,” avia- 
tion fuel. 

High-octane aviation fuel is an 
important factor in the design 
and operation of warplanes. It 
is a complex mixture cf svecial 


%e 
~ 
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ETHYL CORPORATION 
Chrysler Building, New York City 


Manufacturers of Ethyl fluid, used by oil refiners to im- 
prove the antiknock quality of aviation and motor gasoline. 
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ut of the air at negligible cost to us, 


and wih the smashing of railroad 
centers, shipping yards, war factories, 
airdromes, and other military objectives 
Axis territory, bears witness to the 
potency of precision bombing by day- 


icht. It has been reliably reported 
shat the unexpected success of our 
yeavy ombers in precision daylight 


perations (“where every bomb counted 
yeavily’) was the cause of a drastic 
~ye-sortiug of basic ideas on air war- 
‘ave wich have stood firm since the 
nfaney of flying.” It is noteworthy 
shat fresuent and highly successful day- 
jeht reids by Britain’s ace heavy 
yomber, the Lancaster, have been ear- 
vied out since early October. 

High ranking British air officials 
rave also stated their admiration for 
he strategie uses to which our air 
yower was being put in the difficult 
Pacific theater, particularly in such 
vell-planned raids as those by Gen. 
joyee on the Philippines from <Aus- 
valia, and by Gen. Doolittle on Tokyo. 
The arrival of a flock of B-24 
liberators in the Middle East, and their 
diective use in long range operations 
iy Gen. Brereton’s Bomber Command 
wing July, constitutes a turning point 
n the desert warfare, and taken to- 
ther with another type of aviation 
about to be described, may be regarded 
ssa major factor in clearing the Afrika 
Korps out of Egypt. Smashing raids 
vere carried out, resulting in heavy 
jamage to Axis docks and shipping at 
Tobruk, Bengasi, in Libya, Crete, and 
Greece. Because of the activity of these 
mg range bombers a corridor by sea 
rid air, hitherto out of range of avail- 
fle RAF medium bombers, was all 
ut closed, and Rommel’s supply cut. 
If and when all of North Africa be- 
umes a great air base on the south, as 
britain is on the west and Russia may 
n the east, the way will be prepared 
o devastating blows against the “soft 
ile” of Europe. 













Final installment of Maj. Silsbee’s 
iticle, to appear in next month’s 
NIATION, will cover elements of attack 
imbing, ground cooperation, 
tition, and transport, as developed by 
« United States Army. 





Postwar Transport 
(Continued from page 118) 


Sanding of, and experience with, 
‘se means of transport that are of 
‘essity confined and limited to land 
‘0 water. In contrast, we have 
ile more than about thirty years’ ex- 
the one hand, countless generations 


u the other, less than half of one 
tury, 
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Yet no other form of transportation 
ever achieved so much progress in so 
few years as has aviation. It has ex- 
plored and conquered a new world, a 
world much larger than all of the lands 
and waters it covers. Consequently, I 
do not believe the answer to the ques- 


tion is to be found without first de- 
termining our status in the air. We 


had to decide how to utilize gunpowder 
before we gave"up bows and arrows. 
It is not a question of what any 
single form of transportation is capa- 
ble of, by itself. It is a question of 
what effect the most efficient use of air 
ean have upon all other forms of trans- 
portation—of how aviation can change 
the integrated function and value of 
all surface methods. 

Surface methods are limited to two 
dimensions. Trains can only go where 
tracks go on land; automobiles mostly 
go where there are paved highways; 
ships travel only where there is water. 
Beeause air is everywhere (an ele- 
mentary fact that we believe requires 
constant repetition) the air-realm pre- 
sents the greatest transportation po- 
tentials in the history of mankind. 

If this premise be sound, then air is 
now the dominant realm for transporta- 
tion. Thus we are faced with the 
need to do first things first: To deter- 
mine how much we may capitalize the 
advantages of air. It is up to the 
American people whether we make air 
transportation the dominant form of 
transportation. 

The correct approach to the postwar 
transportation problem, we believe, be- 
gins with a vigorous, forthright, and 
intellectually honest revamping of cen- 
turies-old habits of thinking. 

First, we must understand air—what 
it is, where it is, what possibilities for 
benefit it offers if we utilize it, and 


what dangers its use by others ean 
mean. Only then can we determine 
how best to profit from this great 
utility. 


Proof that this is no easy assign- 


ment is found in the reeord of the slow 
acceptance of aviation by people every- 
where. Today, it is also evident in 
every war bulletin and in the contro- 
versies such as that about battleships 
versus warplanes. War, not public 
demand, caused our great production 
expansion’ If we do not seek to un- 
derstand air, then our minds are out of 
focus on the postwar transportation 
problem in its entirety, and we are 
disqualified as competent planners for 
the future. 

Scientists tell us that every individual 
has two brains: One, the innate brain, 








BOLTED ASSEMBLIES 


poeumanently TIGHT 


BEALL Spring Washers compensate for 
wear, bolt-stretch, corrosion and break- 
down of finish. They meet rigid Army, 

avy and Air Corps specifications. 
Available in Carbon Steel, Stainless 
Steel, Phosphor Bronze, Everdur and 
Monel Metal. Finished in Cadmium 
Plate, Galvanized, Silver and Parker- 
ized. IMMEDIATE SHIPMENT of all 


standard sizes. 
WIRE US your requirements 
BEALL TOOL COMPANY 
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Hundreds of mod- 
els for every 
need. The exact 
size and kind of 
staple and stapler 
to get the most 
efficient fastening 
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"If it's speedy, ef- 
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STORAGE EQUIPMENT 


Aids Your War Production 
these ways... 


Ww 
SHELVING 


e Provides for 
controlled han- 
dling and stor- 
age of tools, 
parts and as- 
semblies. 

e Simplifies storekeeping. 

e Reduces losses and breakage. 

e Saves floor space — allowing 
extra room for productive pur- 
poses. 




















aXe 
LOCKERS 


e Help maintain em- 
ployee morale. 

e Provide for safe, sani- 
tary storage of cloth- 
ing and personal 
effects. 

e Help promote orderly 
“factory-keeping.” 


axe 
CABINETS 


Tool and Storage 
e Time-saving and 
convenient ma- 
chine tool acces- 
sories. 
e Efficient storage for tools, parts, 
gauges, instruments, supplies. 


























ENGINEERED CONSTRUCTION— 
STANDARD STYLES AND SIZES 


As the conservation substitutes for 
Penco Steel Equipment, Penco Wood 
Lockers, Shelving and Cabinets will 
meet your current needs for adequate 
storage and materials 
handling facilities. 

Write today for full Svinko 
information and 

prices. 


Penn Metal Corporation 
of Penna. 


In Business Continuously Since 1869 
32 Oregon Avenue, Philadelphia, Pa. 
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whose function is to warn and protect 
the individual structure; the other the 
intelligent brain, which the individual 
develops. For hundreds of thousands 
of years, generation after generation, 
man has been warned by his innate 
brain, “don’t do it”, if it was a hazard- 
ous, new, or different thing. Gradually, 
over the centuries, the resistance of 
the inborn brain against accepting the 
ever-changing methods of surface travel 
has been overcome, until the automobile 
was quickly and universally adopted. 
But the automobile is a surface vehicle. 
Never, in all of man’s accumulation of 
habits, has the innate brain been ealled 
upon to oppose anything as mueh as 
man’s getting off the earth’s surface 
and traveling in a heretofore unused 


realm. Therefore the sum total of the 
nation’s inhibitions concerning air 


travel is the size of the handicap we 
will face in postwar transportation 
competition. 

I do not imply that air transporta- 
tion will remove all need for surface 
methods. Walking is a method of sur- 
face transportation, and it will con- 
tinue. Oxen made it possible to grade 
the roadbeds and lay the rails for 
trains. Horses made possible the build- 
ing of paved roads for automobiles. 
But automobiles did not simply do 
what horses did; they did what horses 





so doing, auto. 


cannot do. And in 
mobiles created wealth that did yg 
exist before. They enabled mi! jong o; 
people to shorten miles and | ngthe, 
hours and to enjoy benefits every 
phase of their lives. 
Could a_livery-stable-minde: map, 
thirty years ago, who refused t: under. 
stand or utilize the automo! ile, he 
competent to plan for his com:..unity’s 
future growth, prosperity, a: | wel. 
fare? Such a man would have « pposej 
the building of garages and the paving 
of roads. His spurious reason: that 
he was protecting the invested capital 
in livery stables, carriage stors, and 
harness shops would, if followed, have 
doomed his home town to isolation and 
stagnation in a motorized nation where 
the lifeblood flows freely between 4] 
centers of production, and markets, 
Is the foregoing a ridiculous ly. 
pothesis to adopt when considering our 
postwar transportation problems? We 
think not, because we believe the in- 
creasing use of air will bring « trans- 
formation all over the earth, even 
greater than that which automobiles 
accomplished within continental United 
States. The use of air will do it in 
less time, with effects that will dwarf 
the changes brought by motor ears. 
We base that belief (and again we 
(Turn to page 421) 
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Installing one of the main units in 
the storage tank of an Aqua System * 
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dirport fuelingaa 


PILOT AND CREW deserve the clean, dry, extra-power aviation fuel that AQUA insures. @ Evaporation 
of the gasoline in storage is eliminated . . . AQUA preserves the volatile, high-octane constituents and 


delivers them to the airplane tank full-strength. e New standards of safety are introduced . . . explosions 





prevented ... fewer hazards from fire, flood, or violent concussions. @ Here, then, are vital reasons why 
the Aqua Flotation System is used so extensively by Army, Navy and Coast Guard airbases—and by 


agroup of important commercial airports. Get the whole remarkable engineering story. 
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The principles and 380 Gerard Avenue, New York, N.Y. 
operation of the Aqua 


Flotation System are 
described and dia- 
grammed plainly. 
Complimentary copies *K Qua Flotation Systems are utilized by various 
available to aviation 
executives and engi- 
neers interested. 
Simply write us. 


Subsidiary of Neptune Meter Company 


industries for the storage and dispensing of gaso- 
line, oils, and other fluids immiscible with water. 
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INCE the ’90s, the highest tribute to the reputation of Zapon Division and Zapon-Keratol Divisio ecopt 


has been the continued friendship of the thousands of customers whose good will we have earned ad 
1e 


through the years. Unremitting Zapon research, cooperation and understanding of customers’ problemgixt - 
far the 
probler 
and coated fabrics for the aviation industry. v @ 
wrod) 
luction 
ZAPON INDUSTRIAL FINI SHES cover a wide range of uses and fully meet bom | ™ 
fe eX) 
rar pe 
thetic enamels, novelty finishes — Zapon has developed coating! '« 
meat 
hat im 
lems have been a challenge. Today, we are busy with finishes fogmlvent 
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new Zapon developments promising materials for post war uses{Mistly 
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ZAP Oo N-KE RATO L COAT ED FABRIC S have long enjoyed a reputation of the ie 


hance 
the air 
ing, resistant to flexing and ageing, they combine function wit—ndere 


a 


have characterized our relations. For the future, Zapon combines with all Atlas in development of finishes 


Government and industrial specifications. Lacquers, enamels, syn 
for every industrial requirement. The most exacting finishing prob 


military aviation and other war needs. Yet even now we see in man 


€ ») highest quality. for seating and wall covering. Sturdy, long wear 

beauty. Their color, finishes, designs and grains have appealed ays 
a long list of designers, decorators and upholsterers. Though thes 
facilities are now turned to the production of needed war material 
our skill and our new developments in manufacturing coated fab 
rics promise remarkable new materials after the war. New tesin 


for example may revolutionize present manufacturing practice. Angl 








AVIATION, February, O4MBAvra 




























bot 
, syn 
tings 
prob 
s for 
man 


USES, 







f thg 

















erate) upon the fact that air is 


cervwhere. t is the same every- 
here, and wherever there is air, air- 
travel. That means the 


planes 1 
roximity of places and peoples as- 
ames 2 new meaning—be those places 
, our own states or in near or distant 
reign lands. 

Like if or not, air does physically 
nite all human beings on earth into a 
oup of elose neighbors. 

It is not a question of what aircraft 
re capaile of doing, either those we 
ow have in the air or on the drawing 
pards. \Ve see no limit. We believe 
hat, sooner or later, far more things 
hat are now being transported by 
nrface means, will also be transported 
y air . quicker . and cheaper. 
| short time back we heard very little 
out cargo planes, but today they are 
ecepted and are an important faetor 
) air transportation planning. 

The only question, in our opinion, is 
hat Americans want aviation do 
ir them. The real ponderable in this 
yoblem is in the minds of men, not in 
w engineering genius, not in our 
wrodynamie experience, not in our pro- 
luction or operation capacity. 

[ make no specifie predictions for 
ie expansion of airlines in the post- 
ar period. I do not claim that we 
ill be transporting coal and iron and 
sheat by air ships, but I am satisfied 
lat in the very near future—by the 
ilvent of peace, at the latest—air 
nnsportation will be hard pressed to 
yet the demands put upon it for 
astly inereased transportation — of 
mssengers, mail, express, and eargo. 
Vith hundreds of thousands of our 
spert flyers relieved from war, with 
uillions of other skilled personnel avail- 
ible, with tens of millions of our peo- 
le definitely airminded, to say noth- 


to 








mg of the manufaeturing and en- 
kineering capacity clamoring for a 


hance to meet the new challenge of 
le air, one would indeed be stupid to 
ilerestimate the future battle for busi- 


ess Which I believe will be waged in 


the air. International competition in 
the trade routes of the air will surely 
eclipse all previous international ocean- 
going competition. 

Recently, a business man who regu- 
larly travels by air said, “Consider this 
pencil in my hand as a postwar trans- 
port plane. We assume that it is larger 
and faster than any in service for do- 
mestie airlines at present- Now, what 
troubles me is this: When I think of 
how much such a single plane otf its 
enormous pay load capacity and high 
speed is capable of transporting, I 
wonder whether we shall need all of the 
capacity of our war-expanded airplane 
factories after the war.” 

The reply he received cited a hypo- 
thetical livery-stable man who could 
have said “In my hand | 
hold a lead pencil. Let us imagine that 
it is a horseless carriage. When I econ- 
sider how much one automobile is eapa- 
ble of doing, will we need a large auto- 
motive industry ?” 

The moral, obviously, is that the au- 
tomobile did not primarily replace the 
horse. It made possible new trans- 
portation radii and new transportation 
efficiency. It increased transportation 
infinitely heyond the utmost of horse- 
drawn vehicles. So it is with the air- 
plane. It does not “replace” surface 
methods, it supersedes them. It makes 
possible what is impossible for surface 
types. Therefore, much of the con- 
temporary controversies about airplanes 
are founded on a false premise of com- 
parisons. 

If vou are asked, “What do you 
think the future is for railroads on 
land, or for ships on oceans?” counter 
with this question: “What do you think 
is the future of aviation in the ocean- 
of-air?” In ratio, as you envision, and 
want, aviation, you will have it. Once 
we do have it, in the fullest measure 
that constitutes good business, then all 


ago: 


years 


surface methods 

into their relative and valuable places, 

“functioning as an integral part of the 
(Turn to page 422) 








Angle Drilling Attachments. 
cramped or limited spaces. 


severest condition of usage. Several 
drilling, Full details on request. 













350 South Elmwood 
Ave. 


ANGLE DRILLING 


fast, accurate DRILLING 
IN CLOSE QUARTERS 


® Many an aeroplane construction difficulty is quickly solved with Terry 
Desianed for use with portable electric and 
pneumatic tools, Terry Angle Attachments speed up production drilling in 
a Constructed of special 
chined, Terry Angle Attachments give long, efficient service under the 
models for 


GEORGE A. TERRY CO. 


REGUS PATO 


steel, accurately ma- 


many types of aircraft 








Buffalo, N. Y. 
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will automatically fit * 


Typical 
small parts 
produced: on 
GOAT 4-Slide Machines. From No. 00 to 
No. 2 sizes to handle wire from .005” to 
3/16" diameter or strip from .005” to 
1/32” thick up to 2” wide. Intricate 
blanked or formed parts can be produced 
automatically. GOAT specializes in pro- 
duction of stamped, drawn and formed 
metal paris ranging from .002” to 1/16” 
metal thickness using all type metals 
and alloys. 






METAL STAMPINGS, Inc. 


Division Of THE FRED GOAT CO., INC. 
Machinery Specialists since 1893 
316 DEAN STREET, BROOKLYN, N. Y. 











A BETTER ANEMOMETER 
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Do the bearings require 
grease? 


No 
No 


eee eee ere eee eee ee 


Any sliding contacts?........ 


Batteries or external power 


SOMMIDE occ vawcecececsaces OG 


Write today for complete details 
of this precision instrument and 
its accompanying Wind Direc- 
tion Indicator. 


NUNDESIOY 8° 


241 Fairfield Ave. 
UPPER DARBY, PA. 

















whole system” of American postwar 
transportation. 

Let us not “set the cart before the 
horse”. It is unproductive to try to 
measure the potentials of universal air 
by the limitations of surface-bound 
foot-rules. Especially let,us immedi- 
ately face the need for the United States 
already to be dominant in the air when 
our Allies shall sit around the peace 
table with us. It is obvious that noth- 
ing is more necessary to our postwar 
transportation than the strengthening 
and developing of our facilities in the 
air both now and in the future. I firmly 
believe that the major victor in the 
peace will be he who goes into those 
conferences with the strongest position 
in air transportation. 





Financial Outlook 
(Continued from page 116) 


The provision was to apply to all 
new contracts and to all open contracts 
upon which final payment had not been 
made, and there were other clauses 
to put teeth into the provisions, such 
as measures to withhold payments if 
profits were excessive, to bring action 
in appropriate courts, and to impose 
fines and prison sentences for wilfully 
failing to furnish data or for supply- 


ing false and misleading intcrmation. 

At the outset, this section was alarm- 
ing to the aireraft manufacturers. It 

vas feared that this measure would 
consume time and energies that should 
more appropriately be directed towards 
the production lines. But some of those 
in the industry considered Public Law 
528 a provident measure, since it was 
a means of avoiding the potential stig- 
ma of profiteering. 

As AviaTION has repeatedly indi- 
eated throughout the past year, many 
aircraft contractors cut prices volun- 
tarily once they found their estimates 
of costs had been too high and an ae- 
tual base was established for existing 
price schedules. For an industry that 
barely existed then was suddenly called 
upon to accomplish a “miracle of pro- 
duction,” there were no previous guides 
as to what unit costs would amount to 
under volume output conditions. Onee 
these new cost standards were estab- 
lished, rebates were made voluntarily, 
before the passing of the law. 

The military services have also been 
pleased with the workings of the rene- 
gotiation processes. While it is difficult 
to segregate savings on aireraft con- 
tracts, an overall estimate is available 
for the entire war production program 
and it gives an indication of the rebates 
returned by the aireraft builders. 


Maurice Karker, chairman of the y 
Department’s Price Adjustient Boar 
has announced that as of J:n, 1, 19 
the savings through reneg: tiation 
contracts amounted to $1,100,000,0¢ 
The Navy Department’s Price Adju 
ment Board estimates that oy Oct. 
it had obtained or was neg*tiating | 
funds and price reductions of $6 
000,000 before taxes, while additig 
price reductions of about ¢ 0,000, 
had been made voluntarily 
tion of renegotiations, 

Adding these savings, wit! 
for other voluntary and 1 
refunds of the other procure 
cies and the Army, it appesvs safe 
say that up to the present time 
cost of the war has been reduced 
at least $2,500,000,000 before and gi 
Public Law 528 was enacted. 

Mr. Karker reealls that “jew pied 
of legislation have aroused such a fyy 
in business eireles. The law yw 
attacked as an invasion of tundame 
tal rights. It was deseribed as t 
legalizing of “welshing” and a hig 
handed repudiation of obligations ¢ 
tered into in good faith.” 

Happily, this did not work out 
this expected manner. Instead of } 
capturing past profits as a steady did 
the renegotiation process is becomi 
concerned with forward pricing. 
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The Pioneer parachute testing tower mechanically reproduces every stress and 





strain which might be put upon a ‘chute in actual use. and records every 
reaction. This is but one step in a chain of precision processing which is reflected 
in the repeated successes of Allied paratroopers. 


i Army - Navy "E" Award which has been 
conferred upon the Pioneer Parachute Company is 
a tribute to the patriotic spirit of our employees and 
the cooperation of our subcontractors and suppliers, 
whose efforts have enabled us to achieve 
new production records. And we acknowl- 
edge also, with sincere thanks, the patience 


of our loyal customers who have uncom- 
plainingly deferred their civilian needs to 
the interest of the war effort. 


PIONEER PARACHUTE COMPANY, INC. 


MANCHESTER 
CABLE ADDRESS PIPAR 


CONNECTICUT 
TEL. Manchester, 4157 
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